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ADMINISTRATIVE ORnFR 
FOR REMEDIAL DESIGN AND REMEDIAL ACTTON 

I. INTRODUCTION AND JURISDICTION 

1. This Administrative Order ("Order") directs the FMC 
Corporation (hereinafter, "Respondent") to perform the remedial 
design for the component of the remedy as described in the 
United States Environmental Protection Agency's ("EPA's") 
September 30, 1997 Record of Decision for the Higgins Disposal 
Superfund Site (the "Site"), that provides a public water supply 
to the Higgins and ten (10) neighboring residents, and to 
implement the design by performing a remedial action. The Site 
is located in Kingston, Somerset County, New Jersey. The public 
water supply will be provided by extension of the Elizabethtown 
Water Company waterline and construction of lateral hookups to 
eleven residents of Laurel Avenue in Kingston, New Jersey. This 
Order is issued to Respondent by EPA under the authority vested 
in the President of the United States by Section 106(a) of the 
Comprehensive Environmental Response, Compensation and Liability 
Act ("CERCLA"), 42 U.S.C. § 9606(a). This authority was 
delegated to the Administrator of EPA on January 23, 1987, by 
Executive Order 12580 (52 Fed. Reg. 2926, January 29, 1987), and 
was further delegated to EPA Regional Administrators on 
September 13, 1987 by EPA Delegation No. 14-14-B. 

II. FINDINGS OF FACT 

2. The Higgins Disposal Superfund Site is located in a 
rural/residential area at 121 Laurel Avenue, Kingston, Somerset 
County, New Jersey. The property is owned by Mrs. Clifford 
Higgins, Sr. The 37-acre Site contains two businesses (the 
Hasty Acres Riding Club and a truck repair garage) and Mrs. 
Higgins' residence. Trap Rock Industries, an active quarry, is 
located to the north of the Site. A small pond and a stream on 
the Site drain into the nearby De1aware-Raritan Canal. From the 
1950s to 1985, Higgins Disposal Services, Inc., operated a waste 
hauling service, a landfill, and waste transfer station on the 
Site. For purposes of the activities to be performed under this 
Order, the Site also includes the Waterline Extension Area as 
defined below. 

3. Groundwater is a source of potable water for the Site and 
nearby residents and businesses. In 1985, the New Jersey 
Department of Environmental Protection ("NJDEP") and the 
Franklin Township Health Department found residential wells on 
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Laurel Avenue to be contaminated with volatile organic compounds 
("VOCs"), which are CERCLA hazardous substances. NJDEP 
identified the Site as a potential source of the groundwater 
contamination. 

4. On August 30, 1990, pursuant to Section 105 of CERCLA, 42 
U.S.C. Section 9605, EPA placed the Higgins Disposal Site on the 
National Priorities List ("NPL"), set forth at 40 C.F.R. Part 
300, Appendix B. Sites on the NPL represent priority hazardous 
substance sites, nationwide. 

5. From 1992 to 1996, EPA conducted a remedial investigation 
and feasibility study ("RI/FS") for the Site pursuant to CERCLA 
and the National Contingency Plan ("NCP"), 40 C.F.R. Part 300. 
The purpose of the RI/FS was to determine the nature and extent 
of contamination at the Site and to evaluate remedial 
alternatives. 

6. EPA also performed a removal site assessment of the Site, 
and determined that short-term response action was required to 
address an imminent threat to human health or the environment 
posed by the Site. Consequently, EPA performed removal 
activities at the Site, pursuant to Action Memoranda, between 
1992 and 1997 that primarily entailed excavating and removing 
over 7,000 buried containers and approximately 12,500 tons of 
contaminated soil from the Site. Sampling of the containers and 
soil had revealed the presence of hazardous substances, 
including, but not limited to, many volatile organic compounds, 
such as benzene, trichloroethylene, te.trachloroethylene, and 
chlorobenzene; and heavy metals. 

7. In April 1997, pursuant to Section 117 of CERCLA, 42 U.S.C. 
Section 9617, EPA published notice of the completion of the 
RI/FS and of the proposed plan for the groundwater remedial 
action at the Site, and provided opportunity for public comment 
on the proposed remedial action. RI sampling results showed the 
presence of VOCs, semi-volatile organic compounds, pesticides, 
and metals (all CERCLA hazardous substances) in the groundwater. 

8. After the public comment period, EPA selected a remedial 
action to be implemented at the Site. The selected remedy was 
set forth in a Record of Decision ("ROD"), executed by EPA on 
September 30, 1997. The selected remedy has two major 
components: 1) provision of a public water supply to the 
Higgins' property and ten neighboring residents by extension of 
the existing Elizabethtown Water Company waterline, and 2) 

2 



installation of on-site extraction wells and a pipeline for the 
conveyance of contaminated groundwater from the Site for 
treatment at the nearby Higgins Farm Superfund Site groundwater 
treatment plant. The ROD is appended to this Order as 
Attachment I and is incorporated by reference. 

9. EPA's ROD is supported by an Administrative Record that 
contains the documents and information upon which EPA based the 
selection of the response action. The Administrative Record for 
the Site is available at EPA's Superfund Document Center at 290 
Broadway, New York, New York; Mary Jacobs Memorial Library in 
Rocky Hill, New Jersey; and at the Franklin Public Library in 
Somerset, New Jersey. 

10. Respondent arranged for the disposal and/or transported for 
disposal, hazardous substances at the Site, within the meaning 
of Section 107(a)(3) and/or (4) of CERCLA, 42 U.S.C. § 
9607(a)(3) and/or (4). 

11. On January 20, 1998, EPA issued a notice letter to 
Respondent and other potentially responsible parties inviting 
them to undertake the design and implementation of the selected 
remedy, and to reimburse EPA for its past costs associated with 
the Site. 

12. Actual or threatened releases of hazardous substances at 
and from the Site, if not addressed by implementing the response 
actions selected in the ROD, may present an imminent and 
substantial endangerment to the public health, welfare or the 
environment. Implementation of this Order will provide 
residents who currently use groundwater as their drinking water 
source with an alternative water supply. 

III. CONCLUSIONS OF LAW 

13. The Site is a "facility" as defined in Section 101(9) of 
CERCLA, 42 U.S.C. § 9601(9). 

14. Respondent is a "person" as defined in Section 101(21) of 
CERCLA, 42 U.S.C. § 9601(21). 

15. Respondent is a liable party as defined in Section 107(a) 
of CERCLA, 42 U.S.C. § 9607(a), and is subject to this Order 
under Section 106(a) of CERCLA, 42 U.S.C. § 9606(a). 
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16. The substances listed in Paragraphs 6 and 7 are found at 
the Site and are "hazardous substances" as defined in Section 
101(14) of CERCLA, 42 U.S.C. § 9601(14). These hazardous 
substances have been released at and from the Site into the 
environment. 

17. The disposal of hazardous substances at the Site 
constitutes a "release" within the meaning of Section 101(22) of 
CERCLA, 42 U.S.C. § 9601(22). 

18. The actions required by this Order are necessary to protect 
the public health, welfare, and the environment. 

IV. NOTICE TO'THE STATE 

19. Notice of this Order has been given to the State of New 
Jersey in accordance with Section 106 of CERCLA, 42 U.S.C. § 
9606. 

V. DETERMINATION 

20. Based on the FINDINGS OF FACT and CONCLUSIONS OF LAW set 
forth above and the entirety of the administrative record, the 
Regional Administrator has determined that the release or 
threatened release of hazardous substances at the Site may 
present an imminent and substantial endangerment to the public 
health or welfare or the environment. 

VI. ORDER 

21. Based on the foregoing, Respondent is hereby ordered to 
comply with the following provisions, all documents incorporated 
by reference into this Order, and all schedules and deadlines in 
this Order, attached to this Order, or incorporated by reference 
into this Order. 

VII. DEFINITIONS 

22. Unless otherwise expressly provided herein, terms used in 
this Order which are defined in CERCLA or in regulations 
promulgated under CERCLA shall have the meaning assigned to them 
in CERCLA or its implementing regulations. Whenever terms 
listed below are used in this Order, or in attachments to or 
documents incorporated by reference into this Order, the 
following definitions shall apply: 
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a. "CERCLA" means the Comprehensive Environmental 
Response, Compensation, and Liability Act, as amended, 
42 U.S.C. § 9601 fit seg. 

b. "Day" means a calendar day unless expressly stated to 
be a business day. "Business day" shall mean a day 
other than a Saturday, Sunday, or federal holiday. In 
computing any period of time under this Order, where 
the last day would fall on a Saturday, Sunday, or 
federal holiday, the period shall run until the close 
of business on the next business day. 

c. "EPA" means the United States Environmental Protection 
Agency and any successor departments or agencies of 
the United States. 

d. "Hazardous substance" shall have the meaning provided 
in Section 101(14) of CERCLA, 42 U.S.C. § 9601(14). 

e. "National Contingency Plan" or "NCP" means the 
National Oil and Hazardous Substances Pollution 
Contingency Plan promulgated under Section 105 of 
CERCLA, 42 U.S.C. § 9605, published at 55 Fed. Reg. 
8666 (1990), and codified at 40 C.F.R. Part 300, 
including any amendments thereto. 

f. "NJDEP" means the New Jersey Department of 
Environmental Protection. 

g. "Operation and Maintenance" or "O&M" means those 
activities required under this Order for the purpose 
of maintaining the effectiveness of the measures taken 
in the Remedial Action (as defined below) following 
the implementation of those measures. 

h. "Order" means this Administrative Order and all 
attachments to this Order and listed in Section XXIV. 
In the event of a conflict between this Order and any 
attachment, this Order shall control. 

i. "Party" or "Parties" means the United States of 
America and/or Respondent. 

j. "Record of Decision" or "ROD" means the Record of 
Decision document issued by EPA on September 30, 1997 
(and all attachments thereto) in which the remedy for 
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the Site was selected by the Regional Administrator of 
EPA, Region II. The ROD is Attachment I to this 
Order, and is incorporated herein by reference. 

k. "Remedial Action" or "RA" means, for the purposes of 
this Order, those activities, except for O&M, relating 
to the component of the remedy selected in the ROD 
pertaining to provision of a public water supply to 
the Higgins' property and ten (10) other residents on 
Laurel Avenue, Kingston, New Jersey, through extension 
of the Elizabethtown Water Company waterline to 
implement the final plans and specifications submitted 
by Respondent pursuant to the Remedial Design Work 
Plan approved by EPA. 

1. "Remedial Design" or "RD" means, for the purposes of 
this Order, those activities to develop the final 
"Remedial Design Report" or "RD Report", including, 
but not limited to, the final plans and specifications 
and other components and requirements for the Remedial 
Action pursuant to the EPA-approved plans referred to 
below. 

m. "Resident(s)" means those persons residing at the 
addresses on Laurel Avenue in Kingston, New Jersey, 
listed in Attachment III to this Order. 

o. "Respondent" means the FMC Corporation, a Delaware 
corporation having a principal place of business at 
1735 Market Street, Philadelphia, Pennsylvania 19103. 

p. "Site" means the Higgins Disposal Superfund Site, 
encompassing approximately 37 acres, and located at 
121 Laurel Avenue, Kingston, Somerset County, New 
Jersey, and depicted generally on the map attached as 
Figure 1 in the ROD, and the geographical or areal 
extent of the contamination, and all suitable areas in 
very close proximity to the contamination that are 
necessary for the implementation of the response 
action to be performed pursuant to this Order. For 
purposes of the activities to be performed under this 
Order, the Site also includes the Waterline Extension 
Area as defined below. 

q. "State" means the State of New Jersey. 
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r. "Waste Material" means (1) any "hazardous substance" 
under Section 101(14) of CERCLA, 42 U.S.C. § 9601(14); 
(2) any "pollutant or contaminant" under Section 
101(33) of CERCLA, 42 U.S.C. § 9601(33); (3) any 
"solid waste" under Section 1004(27) of RCRA, 42 
U.S.C. § 6903(27); and (4) any mixture containing any 
of the constituents noted in (1), (2) or (3), above. 

s. "Waterline Extension Area" means the geographical area 
necessary to construct the extension of the 
Elizabethtown Water Company waterline on Laurel Avenue 
in Kingston, New Jersey, including the necessary 
hookups, to the eleven (11) residents whose addresses 
are listed in Attachment III to this Order. 

t. "Work" means all work and other activities required by 
and pursuant to this Order, including, but not limited 
to, Remedial Design, Remedial Action, the transfer of 
Operation and Maintenance responsibilities of the 
Remedial Action, and the preparation of the schedules, 
plans and reports required hereunder to be submitted 
in connection therewith. 

VIII. NOTICE OF INTENT TO COMPLY 

23. Respondent shall provide, not later than five (5) days 
after the effective date of this Order, written notice to EPA's 
Remedial Project Manager ("RPM") stating whether it will comply 
with the terms of this Order. If Respondent does not 
unequivocally commit to perform the Work as provided by this 
Order, it shall be deemed to have violated this Order and to 
have failed or refused to comply with this Order. Respondent's 
written notice shall describe, using facts that exist on or 
prior to the effective date of this Order, any "sufficient 
cause" defenses asserted by Respondent, under Sections 106(b) and 
107(c)(3) of CERCLA, 42 U.S.C. §§ 9606(b) and 9607(c)(3). The 
absence of a response by EPA to the notice required by this 
paragraph shall not be deemed to be an acceptance of 
Respondent's assertions. 

IX. PARTIES BOUND 

24. This Order shall apply to and be binding upon Respondent 
and its directors, officers, employees, agents, successors and 
assigns. Respondent is responsible for carrying out all 5; 
activities required by this Order. No change in the ownership, 
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corporate status, or other control of Respondent shall alter any 
of the Respondent's responsibilities under this Order. 

25. Respondent shall provide a copy of this Order to any 
prospective owners or successors before a controlling interest 
in Respondent's assets, property rights, or stock are 
transferred to the prospective owner or successor. Respondent 
shall provide a copy of this Order to each contractor, 
subcontractor, laboratory or consultant retained to perform any 
Work under this Order within five (5) days after the effective 
date of this Order or on the date such services are retained, 
whichever date occurs later. Respondent shall also provide a 
copy of this Order to each person representing Respondent with 
respect to the Site or the Work and shall condition all 
contracts and subcontracts entered into hereunder upon 
performance of the Work in conformity with the terms and 
conditions of this Order. With respect to the activities 
undertaken pursuant to this Order, each contractor and 
subcontractor shall be deemed to be related by contract to the 
Respondent within the meaning of Section 107(b)(3) of CERCLA, 42 
U.S.C. § 9607(b)(3). Notwithstanding the terms of any contract, 
Respondent is responsible to the United States for compliance 
with this Order and for ensuring that its contractors, 
subcontractors and agents comply with this Order, and perform 
any Work in accordance with this Order. 

X. WORK TO BE PERFORMED 

26. Respondent shall give EPA fourteen (14) days advance notice 
of all field activities to be performed pursuant to this Order. 

27. All of the Work to be performed by Respondent pursuant to 
this Order shall be under the direction and supervision of a 
professional engineer licensed in the State of New Jersey 
(hereinafter, the "Supervising Contractor") the selection of 
which shall be subject to approval by EPA. Within ten (10) days 
of the effective date of this Order, Respondent shall notify 
EPA, in writing, of the name, title, and qualifications of the 
Supervising Contractor proposed to be used in carrying out the 
Work under this Order. If at any time Respondent proposes to 
use a different Supervising Contractor, Respondent shall notify 
EPA, in" writing as above, and shall obtain approval from EPA 
before the new Supervising Contractor performs, directs or 
supervises any work under this Order. 
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28. EPA will notify Respondent in writing of its approval or 
disapproval of a proposed Supervising Contractor. If EPA 
disapproves of the selection of the Supervising Contractor, 
Respondent shall submit to EPA a list of proposed Supervising 
Contractors (which does not include the Supervising Contractor 
previously disapproved by EPA), including the qualifications of 
each proposed Supervising Contractor, that would be acceptable 
to Respondent within thirty (30) days of receipt of EPA's 
disapproval of the Supervising Contractor previously selected. 
EPA will provide written notice of the names of the Supervising 
Contractor(s) that it approves. Respondent may select any 
approved project manager from that list and shall notify EPA of 
the name of the Supervising Contractor selected within twenty-
one (21) days of EPA's designation of approved Supervising 
Contractor(s). 

29. Respondent shall implement the Statement of Work ("SOW"), 
found at Attachment II to this Order, and incorporated herein by 
reference. The Work to be performed by Respondent pursuant to 
this Order shall, at a minimum, achieve the requirements of the 
ROD that pertain to the waterline component of the remedy and be 
performed in a manner consistent with this Order and all 
applicable laws. Nothing in this Order or the plans or other 
documents required to be submitted pursuant to this Order, or 
EPA's approval of those plans or other documents, constitutes a 
warranty or representation of any kind by EPA that compliance 
with those plans and this Order will achieve the requirements of 
the ROD that pertain to the waterline component of the remedy. 

XI. ENDANGERMENT AND EMERGENCY RESPONSE 

30. In the event of any action or occurrence during the 
performance of the Work which causes or threatens to cause a 
release of a hazardous substance or which may present an 
immediate threat to public health or welfare or the environment, 
Respondent shall immediately take all appropriate action to 
prevent, abate, or minimize the threat, and shall immediately 
notify the RPM or, if the RPM is unavailable, the Chief of New 
New Jersey Remediation Branch, Emergency and Remedial Response 
Division, EPA Region II. Respondent shall take such action in 
consultation with the RPM and in accordance with all applicable 
provisions of this Order, including but not limited to the 
Health and Safety Plan. 

31. Nothing in the preceding paragraph shall be deemed to limit 
any authority of the United States to take, direct, or order all 
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appropriate act ion to protect human health and the environment 
or to prevent, abate, or minimize an actual or threatened 
release of hazardous substances on, at, or from the Site. 

XII. EPA REVIEW OF SUBMISSIONS 

32. After review of any deliverable, plan, report or other item 
which is required to be submitted for review and approval 
pursuant to this Order, EPA may: (a) approve the submission; 
(b) approve the submission with modifications; (c) disapprove 
the submission and direct Respondent to re-submit the document 
after incorporating EPA's comments; or (d) disapprove the 
submission and assume responsibility for performing all or any 
part of the response action. As used in this Order, the terms 
"approval by EPA," "EPA approval," or a similar term means the 
action described in subparagraphs (a) or (b) of this paragraph. 

33. In the event of approval or approval with modifications by 
EPA, Respondent shall proceed to take any action required by the 
plan, report, or other item, as approved or modified by EPA. 

34. Upon receipt of a notice of disapproval or a request for a 
modification, Respondent shall, within twenty-one (21) days or 
such other time as may be specified by EPA in its notice of 
disapproval or request for modification, correct the 
deficiencies and resubmit the plan, report, or other item for 
approval. Notwithstanding the notice of disapproval, or 
approval with modifications, Respondent shall proceed, at the 
direction of EPA, to take any action required by any non-
deficient portion of the submission. 

35. If upon the first resubmission or upon any subsequent 
resubmission, the plan, report or other item is disapproved by 
EPA, Respondent shall be deemed to be out of compliance with 
this Order. In the event that a resubmitted plan, report or 
other item, or portion thereof, is disapproved by EPA, EPA may 
again require that Respondent correct the deficiencies, in 
accordance with the preceding paragraphs of this Section. In 
addition, or in the alternative, EPA retains the right to amend 
or develop the plan, report or other item. 

36. All plans, reports, and other submittals required to be 
submitted to EPA under this Order shall, upon approval by EPA, 
be deemed to be incorporated in and an enforceable part of this 
Order. In the event EPA approves a portion of a plan, report, 
or other item required to be submitted to EPA under this Order, 
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the approved portion shall be deemed to be incoiporated in and 
an enforceable part of this Order. 

XIII. REPORTING REQUIREMENTS 

37. a. In addition to any other requirement of this Order, 
Respondent shall prepare and provide to EPA written 
monthly progress reports which: (1) describe the 
actions which have been taken to comply with this 
Order during the previous month; (2) include all 
results of sampling and tests and all other data 
received by Respondent during the previous month in 
the implementation of the Work; (3) describe all 
actions, data and plans which are projected to be 
commenced or completed during the next month and 
provide other information relating to the progress of 
design and construction as is customary in the 
industry; (4) include information regarding percentage 
of completion, all delays encountered or anticipated 
that may affect the future schedule for completion of 
the Remedial Action, and a description of all efforts 
made to mitigate those delays or anticipated delays. 
These reports are to be submitted to EPA by the tenth 
day of every month following the effective date of 
this Order. 

b. If the date for submission of any item or notification 
required by this Order falls upon a weekend or State 
or federal holiday, the time period for submission of 
that item or notification is extended to the next 
business day following the weekend or holiday. 

c. Upon the occurrence of any event during performance of 
the Work which, pursuant to Section 103 of CERCLA, 
requires reporting to the National Response Center, 
Respondent shall, within twenty-four (24) hours, 
orally notify the EPA RPM, or, in the event of the 
unavailability of the EPA RPM, the Chief of the New 
Jersey Remediation Branch, Emergency and Remedial 
Response Division, EPA Region II, in addition to the 
reporting required by Section 103. Within twenty (20) 
days of the onset of such an event, Respondent shall 
furnish EPA with a written report setting forth the 
events which occurred and the measures taken, and to 
be taken, in response thereto. 
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d. All reports and other documents submitted by-
Respondent to EPA (other than the monthly progress 
reports discussed above) which purport to document 
Respondent's compliance with the terms of this Order 
shall be signed by a responsible corporate official of 
Respondent. 

XIV. COMPLIANCE WITH APPLICABLE LAWS 

38. All activities performed by Respondent pursuant to this 
Order shall be performed in accordance with the requirements of 
all federal and state laws and regulations. EPA has determined 
that the activities contemplated by this Order are consistent 
with the National Contingency Plan. 

39. Except as provided in Section 121(e) of CERCLA and the NCP, 
no permit shall be required for any portion of the Work 
conducted entirely on-Site. Where any portion of the Work 
requires a federal or state permit or approval, Respondent shall 
submit timely applications and take all other actions necessary 
to obtain and to comply with all such permits or approvals. 

40. This Order is not, and shall not be construed to be, a 
permit issued pursuant to any federal or state statute or 
regulation. 

41. a. All off-Site transfer, treatment, storage, or disposal 
of Waste Material by Respondent must be in compliance 
with the applicable requirements of the Resource 
Conservation and Recovery Act, ("RCRA") 42 U.S.C. 
§ 6901, eh seq., Section 121(d)(3) of CERCLA, 42 
U.S.C.§ 9621(d)(3), the Toxic Substances Control Act, 
15 U.S.C. § 2601, et seq., as well as their 
implementing regulations, and all other applicable 
laws, including, but not limited to, 40 CFR Parts 262 
and 263. Furthermore, Respondent shall provide notice 
to EPA of any facilities that Respondent proposes to 
use for such off-Site transfer, storage, treatment, or 
disposal at least five (5) business days prior to the 
commencement of any such use, and shall obtain 
approval by EPA's RPM of the use of such facilities. 
Any and all off-Site disposal activities conducted by 
Respondent under this Order shall be performed in 
conformance with the NCP (including Section 300.440 of 
the NCP, 40 C.F.R. § 300.440) and any amendments 
thereto. 
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b. If Waste Material from the Site is to be shipped to a 
waste management facility outside of the State of New 
Jersey, Respondent shall provide prior written 
notification of such shipment of Waste Material to the 
appropriate state environmental official in the 
receiving facility's state (with a copy to the EPA 
RPM). However, this notification requirement shall 
not apply to any off-Site shipments when the total 
volume of all such shipments will not exceed ten (10) 
cubic yards. Respondent shall include in the written 
notification the following information: (i) the name 
and location of the facility to which the Waste 
Material is to be shipped; (ii) the type and quantity 
of the Waste Material to be shipped; (iii) the 
expected schedule for the shipment of the Waste 
Material; and (iv) the method of transportation. 
Respondent shall provide such notification to the 
receiving facility's state and to EPA in writing as 
soon as practicable, but in any event at least ten 
(10) business days prior to the said shipments. 
Respondent shall notify the receiving facility's state 
of major changes in its shipment plan, such as a 
decision to ship the Waste Material to another 
facility within the same state. 

XV. REMEDIAL PROJECT MANAGER, NOTIFICATION 

42. EPA has designated the following individual as its RPM for 
the Site: 

Jeff M. Catanzarita 
New Jersey Remediation Branch 
Emergency and Remedial Response Division 
U.S. Environmental Protection Agency 
Region II 
290 Broadway, 19th Floor 
New York, N.Y. 10007-1866 
(212) 637-4409 

43. EPA has the unreviewable right to change its RPM. If EPA 
changes its RPM, EPA will inform Respondent in writing of the 
name, address, and telephone number of the new RPM. 

44. The RPM shall have the authority lawfully vested in an RPM 
and On-Scene Coordinator by the NCP. The RPM shall have 
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authority, consistent with the NCP, to halt any work required by 
this Order and to take any necessary response action. 

45. Within ten (10) days after the effective date of this 
Order, Respondent shall designate a Project Coordinator and 
shall submit the name, address, telephone number, qualifications 
and job title of the Project Coordinator to EPA for review and 
approval. Respondent's Project Coordinator shall be responsible 
for overseeing Respondent's implementation of this Order. If 
Respondent wishes to change its Project Coordinator, Respondent 
shall provide written notice to EPA five (5) business days prior 
to changing the Project Coordinator, identifying the name and 
qualifications of the new Project Coordinator. Respondent's 
selection of a Project Coordinator shall be subject to EPA 
approval. 

46. All plans, reports, notices and other documents required to 
be submitted to EPA under this Order shall be directed to the 
following individuals at the addresses specified below: 

1 copy: Chief, New Jersey Superfund Branch 
Office of Regional Counsel 
U.S. Environmental Protection Agency, Region II 
290 Broadway, 17th Floor 
New York, N.Y. 10007-1866 

Attention: Higgins Disposal Superfund Site Attorney 

2 copies: Chief, New Jersey Remediation Branch 
Emergency and Remedial Response Division 
U.S. Environmental Protection Agency, Region II 
290 Broadway, 19th Floor 
New York, N.Y. 10007-1866 

Attention: Higgins Disposal Superfund Site Remedial 
Project Manager 

47. In addition, when submitting to EPA any written 
communication required hereunder, Respondent shall 
simultaneously submit one (1) copy of that communication to: 
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Assistant Director 
Division of Publicly Funded Site Remediation 
New Jersey Department of Environmental Protection 
401 East State Street, P.O. Box 413 
Trenton, New Jersey 08625-0413 

Attention: Thomas Cozzi 

XVI. COMMUNITY RELATIONS 

48. Respondent shall cooperate with EPA in providing 
information regarding the Work to the public. As requested by 
EPA, Respondent shall participate in the preparation of such 
information for distribution to the public and in public 
meetings which may be held or sponsored by EPA to explain 
activities at or relating to the Site. 

XVII. SITE ACCESS 

49. a. To the extent that the Site or any other property to 
which access is required to implement this Order or 
the SOW, is owned or controlled by persons other than 
Respondent, Respondent shall use best efforts to 
secure from such persons access thereto for 
Respondent, as well as for EPA, and the State, as well 
as their representatives (including contractors), for 
the purpose of conducting any activity related to this 
Order including, but not limited to, the following 
activities: 

i. Designing and implementing the Work; 

Monitoring the Work; li. 

in. Verifying any data or information submitted 
to EPA; 

iv. Conducting investigations relating to 
contamination or conditions at or near the 
Site; 

v. Obtaining samples; 

vi. Assessing the need for, planning, or 
implementing additional response actions at 
or near the Site; 
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vii. Inspecting and copying records, operating 
logs, contracts, or other documents 
maintained or generated by Respondent or its 
agents; 

viii. Assessing Respondent's compliance with this 
Order. 

b. For purposes of Subparagraph a. of this Paragraph, 
"best efforts" includes the payment of reasonable sums 
of money in consideration of access and/or access 
easements, except that no money is required to be paid 
to the Residents for access. If any access required 
by Subparagraph a. is not obtained within forty-five 
(45) days of the effective date of this Order, or 
within forty-five (45) days of the date EPA notifies 
the Respondent in writing that additional access 
beyond that previously secured is necessary, 
Respondent shall promptly notify EPA in writing, and 
shall include in that notification a summary of the 
steps (including requests, offers and responses 
thereto) that Respondent has taken to attempt to 
obtain access or access easements. EPA may, as it 
deems appropriate, assist Respondent in obtaining 
access or access easements. 

50. a. Respondent shall refrain from using the Site (or any 
other property affected by the remedy selected in the 
ROD) in any manner, or engaging in any other 
activities, that would interfere with or adversely 
affect the overall integrity or protectiveness of any 
of the remedial measures to be implemented pursuant to 
this Order. 

b. If EPA determines that land and/or water use 
restrictions in the form of state or local laws, 
regulations or ordinances are needed to implement the 
Work, ensure the overall integrity and protectiveness 
thereof, or ensure non-interference therewith, 
Respondent shall cooperate with EPA's efforts to 
obtain such governmental controls. 

51. Notwithstanding any provision of this Order, EPA retains 
all of its access authorities and rights, including enforcement 
authorities related thereto, under CERCLA, RCRA and any other 
applicable statute or regulations. 
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XVIII. ACCESS TO INFORMATION AND RECORD PRESERVATION 

52. Respondent shall provide to EPA upon request, copies of all 
documents and information within its possession and/or control 
or that of its contractors or agents relating to activities at 
the Site or to the implementation of this Order, including but 
not limited to, sampling, analysis, chain of custody records, 
manifests, trucking logs, receipts, reports, sample traffic 
routing, correspondence, or other documents or information 
related to the Work. Respondent shall also make available to 
EPA, for purposes of investigation, information gathering, or 
testimony, its employees, agents, or representatives with 
knowledge of relevant facts concerning the performance of the 
Work. 

53. Respondent may assert a claim of business confidentiality 
covering part or all of the information submitted to EPA 
pursuant to the terms of this Order under 40 C.F.R. § 2.203, 
provided such claim is not inconsistent with Section 104(e) (7) 
of CERCLA, 42 U.S.C. § 9604(e)(7), or other provisions of law. 
This claim shall be asserted in the manner described by 40 
C.F.R. § 2.203(b) and substantiated by Respondent at the time 
the claim is made. Information determined to be confidential by 
EPA will be given the protection specified in 40 C.F.R. Part 2. 
If no such claim accompanies the information when it is 
submitted to EPA, it may be made available to the public by EPA 
or the State without further notice to Respondent. Respondent 
shall not assert confidentiality claims with respect to any data 
related to Site conditions, sampling, or monitoring. 

54. Respondent shall maintain for the period during which this 
Order is in effect an index of documents that Respondent claims 
contain confidential business information. The index shall 
contain, for each document, the date, author, addressee, and 
subject of the document. Upon written request from EPA, 
Respondent shall submit a copy of the index to EPA. 

55. Until ten (10) years after EPA provides notice pursuant to 
Paragraph 82, below, of the satisfactory completion of the Work, 
Respondent shall preserve and retain, and shall instruct its 
contractors, subcontractors, and anyone else acting on 
Respondent's behalf with respect to the Site to preserve and 
retain, all records, documents, and information of whatever 
kind, nature, or description now in its possession or control or 
which come into its possession or control that relate in any 
manner to the Site or the Work conducted at the Site. At the 
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conclusion of this document retention period, Respondent shall 
notify EPA at least ninety (90) days prior to the destruction of 
any such records, documents or information, and upon request by 
EPA, Respondent shall deliver all such records, documents and 
information to EPA. 

XIX. DELAY IN PERFORMANCE 

56. Any delay in performance of this Order that, in EPA's 
judgment, is not properly justified by Respondent under the 
terms of this Section shall be considered a violation of this 
Order. Any delay in performance of this Order shall not affect 
Respondent's obligations to perform all obligations fully under 
the terms and conditions of this Order. 

57. Respondent shall notify EPA of any delay or anticipated 
delay in performing any requirement of this Order. Such 
notification shall be made by telephone to EPA's RPM within 
forty-eight (48) hours after Respondent first knew or should 
have known that a delay might occur. Respondent shall adopt all 
reasonable measures to avoid or minimize any such delay. Within 
five (5) business days after notifying EPA by telephone, 
Respondent shall provide written notification fully describing 
the nature of the delay, any justification for the delay, any 
reason why Respondent should not be held strictly accountable 
for failing to comply with any relevant requirements of this 
Order, the measures planned and taken to minimize the delay, and 
a schedule for implementing the measures that have been or will 
be taken to mitigate the effect of the delay. Increased costs 
or expenses associated with implementation of the activities 
called for in this Order is not a justification for any delay in 
performance. 

XX. ASSURANCE OF ABILITY TO COMPLETE WORK 

58. Respondent shall demonstrate its ability to complete the 
Work required by this Order and to pay all claims that arise 
from the performance of the Work by obtaining and presenting to 
EPA within thirty (30) days of the effective date of this Order, 
one of the following; (1) a performance bond; (2) a letter of 
credit; (3) a guarantee by a third party; or (4) internal 
financial information to allow EPA to determine that Respondent 
has sufficient assets available to perform the Work. Respondent 
shall demonstrate financial assurance in an amount no less than 
the estimate of cost for the remedial design and remedial action 
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of the watei'line component of the remedy for the Site. If 
Respondent seeks to demonstrate ability to complete the Remedial 
Action by means of internal financial information, or by a 
guarantee of a third party, it shall resubmit such information 
annually, on the anniversary of the effective date of this 
Order. If EPA determines that such financial information is 
inadequate, Respondent shall, within thirty (30) days after 
receipt of EPA's notice of determination, obtain and present to 
EPA for approval one of the other three (3) forms of financial 
assurance listed above. 

59. At least seven (7) days prior to commencing any work at the 
Site pursuant to this Order, Respondent shall submit to EPA a 
certification that Respondent or its contractors and 
subcontractors have adequate insurance coverage or have 
indemnification for liabilities for injuries or damages to 
persons or property which may result from the activities to be 
conducted by or on behalf of Respondent pursuant to this 
Order. Respondent shall ensure that such insurance or 
indemnification is maintained for the duration of the Work 
required by this Order. 

XXI. UNITED STATES NOT LIABLE 

60. The United States, by issuance of this Order, assumes no 
liability for any injuries or damages to persons or property 
resulting from acts or omissions by Respondent, or its 
directors, officers, employees, agents, representatives, 
successors, assigns, contractors, or consultants in carrying out 
any action or activity pursuant to this Order. Neither EPA nor 
the United States may be deemed to be a party to any contract 
entered into by Respondent or its directors, officers, 
employees, agents, successors, assigns, contractors, or 
consultants in carrying out any action or activity pursuant to 
this Order. 

XXII. ENFORCEMENT AND RESERVATIONS 

61. EPA reserves the right to bring an action against 
Respondent under Section 107 of CERCLA, 42 U.S.C. § 9607, for 
recovery of any response costs incurred by the United States in 
connection with the Site. This reservation shall include but 
not be limited to past costs, future costs, direct costs, 
indirect costs, the costs of oversight, as well as accrued 
interest as provided in Section 107(a) of CERCLA. 
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62. Notwithstanding any other provision of this Order, at any 
time during the response action, EPA may perform its own 
studies, complete the response action (or any portion of the 
response action) as provided in CERCLA and the NCP, and seek 
reimbursement from Respondent for its costs, or seek any other 
appropriate relief. 

63. Nothing in this Order shall preclude EPA from taking any 
additional enforcement actions, including modification of this 
Order or issuance of additional orders, and/or additional 
remedial or removal actions as EPA may deem necessary, or from 
requiring Respondent in the future to perform additional 
activities pursuant to CERCLA, or any other applicable law. 

64. Notwithstanding any provision of this Order, the United 
States hereby retains all of its information gathering, 
inspection and enforcement authorities and rights under CERCLA, 
RCRA and any other applicable statutes or regulations. 

65. Respondent shall be subject to civil penalties under 
Section 106(b) of CERCLA, 42 U.S.C. § 9606(b), of not more than 
twenty-seven thousand five hundred dollars ($27,500) for each 
day in which Respondent willfully violates, or fails or refuses 
to comply with this Order without sufficient cause. In 
addition, failure to properly carry out response actions under 
this Order, or any portion hereof, without sufficient cause, may 
result in liability under Section 107(c)(3) of CERCLA, 42 U.S.C. 
§ 9607(c)(3), for punitive damages in an amount at least equal 
to, and not more than three times the amount of, any costs 
incurred by EPA as a result of such failure to take proper 
action. 

66. Nothing in this Order shall constitute or be construed as a 
release from any claim, cause of action or demand in law or 
equity against any person for any liability it may have arising 
out of or relating in any way to the Site. 

67. If a court issues an order that invalidates any provision 
of this Order or finds that Respondent has sufficient cause not 
to comply with one or more provisions of this Order, Respondent 
shall remain bound to comply with all provisions of this Order 
not invalidated by the court's order. 
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XXIII. EFFECTIVE DATE AND COMPUTATION OF TIME 

68. This Order shall be effective fourteen (14) days after the 
Order is signed by the Regional Administrator, unless a 
conference is requested pursuant to Paragraph 70, below. If 
such conference is timely requested, this Order shall become 
effective three (3) days following the date the conference is 
held, unless the effective date is modified by EPA. All times 
for performance of ordered activities shall be calculated from 
this effective date. 

XXIV. ATTACHMENTS 

69. The following attachments are incorporated into this Order: 

a. "Attachment I" is the ROD. 

b. "Attachment II" is the Statement of Work. 

c. "Attachment III" is the list of Residents' addresses. 

XXV. OPPORTUNITY TO CONFER 

70. Respondent may, within ten (10) days after receipt of this 
Order, request a conference with EPA to discuss this Order. If 
requested, the conference shall occur within seven (7) days of 
Respondent's request for a conference. 

80. The purpose and scope of the conference shall be limited to 
issues involving the implementation of the Work required by this 
Order and the extent to which Respondent intends to comply with 
this Order. This conference is not an evidentiary hearing, and 
does not constitute a proceeding to challenge this Order. It 
does not give Respondent a right to seek review of this Order, 
or to seek resolution of potential liability, and no official 
stenographic record of the conference will be made. At any 
conference held pursuant to Respondent's request, Respondent may 
appear in person or by an attorney or other representative. 

81. Requests for a conference must be by telephone to Deborah 
Schwenk, Assistant Regional Counsel, Office of Regional Counsel, 
EPA Region II, telephone (212) 637-3149, followed by written 
confirmation mailed that day to Ms. Schwenk and the RPM at the 
addresses set forth in Section XV of this Order. 
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XXVI. TERMINATION AND SATISFACTION 

82. This Order will be terminated by EPA if Respondent 
demonstrates in writing and certifies to the satisfaction of EPA 
that all Work and activities required under this Order, 
including any additional work required by EPA, have been 
performed fully in accordance with this Order and EPA has 
approved the certification in writing. Such an approval by EPA, 
however, shall not relieve Respondent of any remaining 
obligations under the Order, including those requirements set 
forth in Section XVIII regarding record preservation. 
Respondent's written submission under this paragraph shall 
include the sworn statement by a responsible corporate 
official(s) of the Respondent as referenced in Section VII, 
Paragraph 5 of the SOW. 
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£f<_ day of So Ordered, this J'* day of W'-n , 1998 

BY:. 
Jeanne M. 
Regional 
U.S. Environmental Protection Agency, Region II 
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RECORD OF DECISION 

Higgins Disposal Site 

Franklin Township, Somerset County, New Jersey 

United States Environmental Protection Agency 
Region II 

New York, New York 
September 1997 



DECLARATION FOR THE RECORD OF DECISION 

SITE NAME AND LOCATION 

Higgins Disposal Site 
Franklin Township, Somerset County, New Jersey 

STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) documents the U.S. Environmental Protection 
Agency's selection of a remedial action to address groundwater contamination at 
the Higgins Disposal Site, in accordance with the requirements of the Compre­
hensive Environmental Response, Compensation and Liability Act of 1980, as 
amended (CERCLA), 42 U.S.C. §9601-9675, and to the extent practicable, the 
National Oil and Hazardous Substances Pollution Contingency Plan, 40 CFR Part 
300. This decision document explains the factual and legal basis for selecting the 
remedy for the Site. 

The New Jersey Department of Environmental Protection (NJDEP) concurs with 
the selected remedy for groundwater remediation. However, the NJDEP does not 
concur with EPA's position of no further action for the soils.  A copy of the 
concurrence letter can be found in Appendix IV. The information supporting this 
remedial action is contained in the Administrative Record for the Site, the index 
of which can be found in Appendix III to this document. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from the Higgins Disposal 
Site, if not addressed by implementing the response action selected in this ROD, 
may present an imminent and substantial endangerment to public health, welfare, 
or the environment. 

DESCRIPTION OF THE SELECTED REMEDY 

The selected remedy represents the first and only planned remedy for the Higgins 
Disposal Site. It  addresses both contaminated groundwater and threats to 
downgradient receptors. The additional removal of contaminated soils and other 
materials will be the subject of a separate action. 



The selected remedy includes the following components: 

•  Remediation of contaminated groundwater to Federal and State Maximum 
Contaminant Levels and also to groundwater quality standards promulgated 
by the State of New Jersey. 

•  Installation of on-site wells for the extraction of the contaminated 
groundwater. 

•  Conveyance of the extracted groundwater via a pipeline to the Higgins 
Farm Superfund Site for treatment, with discharge to surface water. 

•  If necessary, the on-site groundwater treatment system at the Higgins Farm 
Site will be enhanced through the addition of granular activated carbon. 

•  Connection of the ten neighboring residents oh Laurel Avenue who use 
private well water to a public water supply. Public water would also be 
provided to the Higgins family. This would be accomplished through the 
extension of the existing Elizabethtown Water Company pipeline. 

•  Implementation of an environmental monitoring program to ensure the 
overall effectiveness of the remedy. 

•  Five-year reviews of the Site pursuant to CERCLA. 

DECLARATION OF STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies 
with Federal and State requirements that are legally applicable or relevant and 
appropriate to the remedial action, and is cost-effective. The remedy utilizes 
permanent solutions and alternative treatment technologies to the maximum 
extent practicable. This action constitutes the final remedy for the Site. 

Because the remedy will result in hazardous substances remaining at the Site 
above health-based levels, a review will be conducted within five years after 
commencement of the remedial action to ensure that it  continues to provide 
adequate protection of human health and the environment. 
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SITE NAME, LOCATION AND DESCRIPTION 

The Higgins Disposal Site (Site) is located in a rural area on Laurel Avenue 
(Kingston-Rocky Hill Road) in Kingston, Franklin Township, Somerset County, 
New Jersey (Figure 1). The Site is 37 acres in area, and is bordered by Laurel 
Avenue and the Trap Rock Industries'  Kingston Quarry. This quarry mines rock 
known as diabase. The Millstone River and the Delaware and Raritan Canal are 
located within a half mile to the southwest, while Route 518 is approximately one 
mile north-northeast of the Site. The Higgins Farm Superfund Site is located 
approximately 1.5 miles northeast of the Site. 

Approximately 1,300 persons reside within one mile of the Site. The Site is 
located in a Research-Office-Laboratory zoning district on the Franklin Township 
zoning map. However, there is also agricultural activity within three miles of the 
Site which includes crop cultivation for sod, animal feed, and fruits and 
vegetables grown for human consumption. 

Within a three-mile radius of the Site, groundwater is used as a drinking water 
source. Within this radius, there are approximately 179 private wells in Franklin 
Township, Somerset County; approximately 51 private wells in South Brunswick, 
Middlesex County; and the Rocky Hill Municipal Wells in Somerset County. 

A residence and two businesses currently exist on the Site; the Hasty Acres 
Riding Club (horse stables and riding facilities) and a vehicle repair garage. As 
shown on Figure 1, the Higgins residence is located on the west side of the 
property off of Laurel Avenue. A barn (stable) and several sheds are located in 
the north central section of the property. East of the barn is a vehicle 
maintenance building. A large indoor equestrian center is located in the central 
portion of the property. A waste transfer station and compactor shed are to the 
south of the indoor equestrian center. An inactive landfill  is located southeast 
of the transfer station. Numerous old vehicles and roll-off containers are 
scattered along the access road to the landfill .  Two ponds are located in the 
northern part of the property. Additionally, the Dirty Brook and an unnamed 
brook are located along the northern and southern property boundaries, 
respectively. There are also three minor wetland systems located in the 
northwestern and southern sections of the Site, which have a cumulative acreage 
of less than 0.5 acre. 



The Site is relatively flat with minor topographic relief.  The highest elevation 
is approximately 120 feet above mean sea level,  and occurs near the center of the 
Site. From the center, the surface topography slopes downward to the north 
toward Dirty Brook, and downward to the south toward the unnamed brook. 
Storm water drainage generally follows the surface topography, as there are no 
storm sewers to redirect the flow. The two ponds at the north end of the property 
receive overland stormwater flow from portions of the property, and discharge 
into Dirty Brook. 

SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Site History 

From the 1950's through 1985, Higgins Disposal Services, Inc. operated as a 
residential,  commercial,  industrial and construction waste disposal service. The 
operation included a transfer station and compactor, an underground storage tank, 
a truck storage area, a shop and garage for truck repair,  an area for container 
storage and a landfill .  As described below, solid waste containing hazardous 
substances were disposed in several locations on the Site. 

In 1982, Higgins Disposal Services, Inc. came to the attention of the New Jersey 
Department of Environmental Protection (NJDEP) when the landfill  and waste 
transfer station were discovered to be operating without appropriate permits. 
NJDEP issued an Administrative Order to the company in October 1982 requiring 
compliance with State landfill  and transfer station regulations. 

In 1985, the owner of several residences on Laurel Avenue contacted the Franklin 
Township Health Department (FTHD) and the NJDEP because of medicinal 
tasting tap water. Sampling of these wells by the FTHD and the NJDEP revealed 
the presence of various volatile organic compounds (VOCs). NJDEP investigated 
the area to determine the source of the tap water contamination and Higgins 
Disposal Services, Inc. was identified as one of the potential source areas. All 
residences on Laurel Avenue without access to the public water supply were 
notified by NJDEP or FTHD to use bottled water and/or to install a whole-house 
point source filter system. In 1986, NJDEP also instituted an Interim Well 
Restriction Area in this location (i.e.,  the State restricted the installation of wells 
for potable use) and began negotiations with the Township and the water company 
to install a waterline. Such negotiations continued unsuccessfully until  
approximately 1993. It  should be noted that eight of the eleven residences on 
Laurel Avenue have whole-house point source filter units.  Three residences do 
not have such units; however, analysis of their water did not indicate a need for 



these units.  Currently, ther; is a 12-inch diameter water line that runs along 
Laurel Avenue, but endr approximately 500 feet south of the residential 
properties. 

The Site was proposed to the Superfund National Priorities List (NPL) on June 
24, 1988. In August 1990, the Site was added to the NPL which made it  eligible 
for funding under the Superfund remedial program. The U.S. Environmental 
Protection Agency (EPA) initially performed a Removal Assessment at the Site 
to determine if any emergency response actions were warranted prior to 
implementation and/or completion of long-term remedial investigation field work 
and study. 

In October 1990, as part of the Removal Assessment, EPA's Environmental 
Response Team (ERT) collected shallow soil and pond sediment samples from 
selected areas across the Site that were easily accessible to customers of the 
Hasty Acres Riding Club. The only immediate problem found was in the 
Beginners'  Riding Ring. Polychlorinated biphenyls (PCBs) were found in the 
range of 1.2 to 47 parts per million (ppm) in the surface soil of the ring. This 
contamination is believed to have been the result of the movement of PCB-
contaminated soil from the indoor riding ring subsequent to a fire inside the 
indoor riding ring, in which lighting with PCB ballast dropped to the ground. 
EPA restricted access to the ring and then excavated and disposed of 765 tons of 
PCB-contaminated soil.  The contaminated soil was shipped to a Toxic 
Substances Control Act permitted landfill  in Grandview, Idaho. No other easily 
accessible surface locations on the property were found to pose an immediate 
health concern. 

In the spring of 1990, EPA began a Remedial Investigation (RI) to determine the 
nature and extent of contamination at the Site. In the spring of 1993, during the 
course of the RI field work, an additional removal action was initiated upon 
discovery of buried waste in a field on the property, south of the landfill .  
Initially, only drums were discovered (as EPA had conducted a survey using a 
probe which could detect metal).  Upon test pit excavation work, laboratory 
glassware and plastic containers were discovered in addition to the drums. The 
test pits confirmed the presence of hazardous substances in containers and soil 
in several locations on the Site which were largely near the surface and in areas 
in an active portion of the Hasty Acres Riding Club. Because this contamination 
posed a significant threat of potential exposure to the riders and horses, the 
Agency for Toxic Substances and Disease Registry (ATSDR) recommended 
immediate placement of warning signs and immediate access restrictions. 
Therefore, the first phase of this removal action was the placement of warning 
signs and a fence to prevent access to this area. This fence was erected in May 
1993. 



The second phase of this removal action was another subsurface survey using 
different instrumentation to search for additional non-metallic buried waste as 
well as other buried waste not discovered during the first metallic survey. This 
survey was conducted in the summer of 1993. After analysis of the results,  EPA 
excavated areas of known and suspected burial in April,  1994. Some locations 
were found to be clean, while others contained a great deal of buried waste; 
corroded and leaking containers as well as glass bottles and vials, some empty 
and some containing material.  

By October 1994, approximately 3,200 containers and 850 tons of contaminated 
soil (other than the soil from the Beginners'  Riding Ring) had been excavated and 
transported off-site for disposal at permitted disposal facilities. In addition, to 
ensure that all  areas used to bury waste were identified, additional test trenching 
activities were planned. Additional trenching areas were selected through biased 
and random sampling techniques. Biased sampling locations were selected based 
upon visual observations, information on past dumping practices revealed through 
an eyewitness account, through the patterns discovered during the excavation 
work, and information from historical aerial photographs of the Site. Random 
locations were selected using a random number generator table and grid system. 
This additional test trenching was initiated in November 1994. Nine trenches 
were excavated to a depth of eight feet.  No waste materials were encountered in 
any of these trenches. 

During excavation of one additional test trench along a vegetated fence line, 
additional buried waste (a 55-gallon drum, two 5-gallon plastic lab jugs, a 40 
milliliter (ml) vial,  and a bag of resinous white material) was encountered. This 
waste appeared to similar to the wastes previously excavated. In late November 
1994, additional excavation work was initiated as part of EPA's removal 
activities. Work continued dependent upon weather conditions throughout 1995 
and 1996, and an approximate total of 7,000 containers and 12,000 tons of 
contaminated soil to date have been excavated and shipped for off-site disposal 
at a permitted disposal facility. 

Post-excavation sampling in the summer of 1996 revealed the presence of 
additional waste containers near the previously defined edge of the landfill .  In 
order to supplement the investigatory work that was performed during the RI and 
to confirm whether or not hazardous substances were present in the landfill ,  a 
more comprehensive investigation of the landfill  area was performed in the fall 
of 1996. This investigation revealed laboratory containers, drums and a 
compressed gas cylinder within the landfill  area. Based on these investigatory 
activities, EPA believes that the landfill  contains an estimated 16,200 cubic yards 
of solid waste mixed with hazardous substances. Additionally, an estimated 
8,500 cubic yards of contaminated soil lies beneath the landfill  i tself.  EPA is 
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planning another removal action to excavate and properly dispose of the material 
in the landfill .  It  should be noted that the removal of both the material from 
within the landfill  and any underlying contaminated soil is an activity which is 
separate from the selected remedy described in this document. 

Enforcement Activities 

EPA issued Notice Letters to potentially responsible parties (PRPs) on November 
1, 1988, which offered the PRPs an opportunity to conduct or finance removal 
activities, the RI and the Feasibility Study (RI/FS), and the remedial design and 
remedial action at the site. EPA again offered the opportunity to PRPs to 
undertake these response activities by issuing Special Notice Letters on March 
27, 1989. Notice Letters were also issued on March 28, 1990 (for conducting or 
financing removal activities, the RI/FS, and the remedial design and remedial 
action), August 28, 1992 (for performance of removal activities),  March 16, 1994 
(concerning EPA's decision not to offer the PRPs the opportunity to perform 
removal activities),  and September 20, 1996 (providing information concerning 
EPA's remedial and removal activities).  No PRPs came forth to conduct or 
finance response activities, or to reimburse EPA for its costs in response to those 
letters. 

In May 1997, EPA met with several PRPs and is currently pursuing the option of 
having a PRP perform removal activities associated with the landfill .  

HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The RI/FS report,  the Proposed Plan and supporting documentation were made 
available to the public in the administrative record file at the Docket Room in 
EPA Region II,  290 Broadway, New York, New York and the information 
repositories at the Mary Jacobs Memorial Library (64 Washington Street,  Rocky 
Hill,  New Jersey) and the Franklin Public Library (485 DeMott Lane, Somerset,  
New Jersey). The notice of availability for the above-referenced documents was 
published in the Home News and Tribune on May 1, 1997. The public comment 
period which related to these documents was initially held from May 1, 1997 to 
May 30, 1997. 



On May 20, 1997, EPA conducted a public meeting at the Franxlin Township 
Municipal Building. The purpose of this meeting was to inform local officials 
and interested citizens about the Superfund process, to review planned remedial 
activities at the site, to discuss and receive comments oh the Proposed Plan, and 
to respond to questions from area residents and other interested parties. Based 
upon a request by the community at the public meeting, the public comment 
period was extended to June 30, 1997. 

Responses to the comments received at the public meeting and in writing during 
the public comment period are included in the Responsiveness Summary, which 
is appended to this Record of Decision (see Appendix V). 

SCOPE AND ROLE OF OPERABLE UNIT 

This is the first and only operable unit at this Site. The primary objectives of the 
selected remedy are to capture and treat the bulk of groundwater contamination 
found on the property, to limit potential future off-site migration of 
contamination, and to protect potential users of groundwater through extension 
of (and connection to) municipal water service. 

Many residents in the vicinity of the Site, as well as the residents on the Site 
depend on groundwater as a potable water source. Although most residents on 
Laurel Avenue have installed household carbon treatment units,  there remains 

,  the potential for contaminated groundwater to migrate to other residential wells.  
Exposure to the contaminated groundwater could pose a threat to residents who 
currently utilize groundwater as their potable water supply or residents who will 
utilize groundwater in the future. Therefore, action is necessary to restrict 
migration of contaminants and to protect nearby groundwater users. 

Under a separate removal action, EPA is planning to remove and dispose of 
highly contaminated source materials found in the on-site landfill .  Aside from 
this action, EPA believes that exposure to Site soils,  surface water, and sediment 
does not pose a significant risk. Therefore, EPA has determined that no further 
action is considered necessary for soils,  surface water and sediment. 
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SUMMARY OF SITE CHARACTERISTICS 

RI field work commenced in October 1992. The purpose of the RI was to 
accomplish the following: identify the nature and extent of contaminant source 
areas; define contamination of groundwater, soils,  surface water and sediment; 
characterize Site hydrogeology; and determine the risk to human health and the 
environment posed by the Site. The work was conducted by Malcolm Pirnie, Inc.,  
under contract to EPA. 

The results of the RI can be summarized as follows. 

Hydrogeology & Groundwater Contamination 

The geology of the Site is characterized by unconsolidated material (e.g.,  sand) 
underlain by fractured bedrock. The region surrounding the Site is underlain by 
sedimentary and igneous rocks of the late Triassic-early Jurassic Age Newark 
Supergroup and late Cretaceous and Quaternary age sediments. Bedrock in the 
region consists of sedimentary units of the upper Lockatong Formation and lower 
Passaic Formation of late Triassic age and intrusive igneous diabase of early 
Jurassic age. The Site itself is underlain by unconsolidated overburden deposits 
ranging in thickness from approximately 15 feet to approximately 84 feet.  These 
deposits vary in composition from clayey silt  to sand. Below the overburden is 
a thick unit of red siltstone interpreted as the red beds of the Lockatong 
Formation. An apparent graben structure (i .e. ,  an area that has subsided between 
two geologic faults) occurs along the center of the Site in a north-south 
orientation. 

As described above, the Site is relatively flat with the highest elevation 
occurring near its center. From the center, the surface topography slopes 
downward to the north toward Dirty Brook, and downward to the south toward the 
unnamed brook. Storm water drainage generally follows the surface topography, 
as there are no storm sewers to redirect the flow. The two ponds at the north end 
of the property receive overland stormwater flow from portions of the property, 
and discharge into Dirty Brook. Both the Dirty and unnamed brooks discharge 
to the Delaware and Raritan Canal. 

Groundwater in the area is classified by the State as Class II-A, which indicates 
that groundwater is suitable for potable water supply at current levels of water 
quality and conventional treatment. Groundwater occurs both in the sandy 
overburden and in the underlying fractured bedrock aquifer. Regionally, 
groundwater flow is to the southwest towards the Delaware and Raritan Canal and 
the Millstone River. 



On the Site, the depth to groundwater ranges from approximately 4 to 56 feet 
below ground surface. As described below, groundwater in both the overburden 
and the fractured bedrock is contaminated with volatile organic compounds, or 
VOCs (e.g.,  chloroform, tetrachloroethene and trichloroethene) and inorganics 
(e.g.,  lead, copper and chromium), although semivolatile organic compounds, or 
SVOCs (e.g.,  1,2-dichlorobenzene), pesticides (e.g.,  4,4'-DDE) and PCBs were 
likewise detected. Groundwater in the overburden flows west,  northwest and 
southwest away from the landfill  and buried waste disposal areas. The general 
flow direction is apparently influenced by the pumping of the Higgins'  residential 
well except to the south of the waste disposal areas (Figure 2). Groundwater flow 
in the bedrock is affected by bedrock fractures; however, in the shallow bedrock 
flow is likewise influenced by the Higgins'  residential well (Figure 3). 

The Higgins'  residential well has been in operation since 1993, is at least 300 
feet deep, and pumps approximately 4 to 5 gallons per minute. Prior to 1993, the 
Higgins utilized a different water supply well which would have had a different 
effect on the hydrology (since it  was set in a different location on the property). 
The current residential well does not pump at a constant rate over a constant 
period of time. Its pumping is dependent upon the various and changing needs 
of the Higgins'  household and the Hasty Acres Riding Club. Therefore, its level 
of influence on the hydrology underlying the Site varies over time. 

EPA collected groundwater samples from eighteen monitoring wells installed on 
the Site. Of the 65 chemical constituents detected in groundwater underlying the 
Site, 34 of the chemicals were detected in concentrations that exceed the New 
Jersey groundwater quality standards. The most significant exceedances occur 
for VOCs, where 17 of the 21 VOCs detected exceed the standards. For example, 
chlorobenzene was detected at a level of 3,100 parts per billion (ppb), while the 
standard is 4 ppb; trichloroethene was found at 2,200 ppb, and the standard is 1 
ppb. Other exceedances occur for 1,2-dichlorobenzene and 1,4-dichlorobenzene, 
which are SVOCs. These chemicals were respectively found at levels of 1,800 
ppb and 89 ppb, while the respective standards are 600 ppb and 75 ppb. Other 
exceedances occurred for three pesticides and eleven metals (e.g.,  arsenic was 
found at 35.5. ppb while the standard is 8 ppb; lead was detected at 115 ppb while 
the standard is 10 ppb). Table 1 provides a summary of the groundwater data 
collected from on-site monitoring wells.  

Chemicals detected in the groundwater beneath the Higgins'  property were also 
detected in neighboring residential wells(see Figure 4 for residential sampling 
locations), some present above Federal and State s.  For example, Table 2 
provides the results of residential sampling performed on August 10, 1993. 



Concentrations of VOCs as high as 26 ppb carbon tetrachloride, 200 ppb 
tetrachloroethylene and 22 ppb 1,1,2-trichloroethane were found in the samples. 
The VOCs and SVOCs detected in the groundwater are similar to those chemical 
constituents detected at the drum/container disposal areas and therefore are likely 
to have been derived from the drum/container disposal source area. 

In summary, 1) Contaminants found in groundwater underlying the Site have also 
been found in wells on other residential properties. The pattern of contamination, 
along with the natural regional shallow groundwater flow regime suggests that 
the source of these contaminants is the buried waste area on the Site; 2) Water 
level data obtained from the on-site overburden and bedrock monitoring wells 
during the RI field work indicate that the current Higgins'  supply well influences 
groundwater flow on the Higgins'  property. Therefore, i t  is likely that only a 
limited migration of organic and inorganic contaminants has occurred since the 
operation of this Higgins'  well (1993); and 3) EPA's past and planned removal 
actions have removed and will continue to remove the source of contamination to 
the groundwater (the buried waste and associated contaminated soil).  

Indoor Riding Ring Surface Soil 

Seven surface soil samples (six samples plus one duplicate sample) were 
collected at six locations in the indoor riding ring (see Table 3). Of the samples 
collected, VOCs were detected in all  seven samples. For example, acetone was 
found to vary from 6 to 9 ppb, while tetrachloroethene varied from 5 to 22 ppb. 
SVOCs were detected in all  samples except one, with diethylphthalate being 
detected at 1,100 ppb and total polycyclic aromatic hydrocarbons being found at 
levels ranging from 1.0 to 2.9 ppm. PCBs were found to vary from 0.18 to 7.5 
ppm, while metals were detected in all  the samples. Examples of metals which 
were found include: chromium (ranging from 5 to 12 parts per million, or ppm); 
arsenic (ranging from 1.3 to 1.5 ppm); and copper (ranging from 18 to 33 ppm). 

As described below, the results of the Risk Assessment indicate that the potential 
contaminant exposure to indoor surface soils is less than or within EPA's 
acceptable risk range. 



Outdoor Soil 

Surface Soil 

Outdoor surface soil samples were collected at 52 locations (see Figures 5 and 6) 
in four main areas. Twenty samples were collected in the area of the landfill ,  
eleven samples (10 samples plus one duplicate sample) were collected in the area 
of the transfer station, eight samples were collected in the area of the vehicle 
maintenance building, and fifteen samples (including one duplicate sample) were 
collected from open field areas of the Site. A summary of the analytical results 
can be found in Table 4. 

In general,  VOCs were found in approximately 15 percent of the samples, with 
acetone exhibiting the highest VOC concentration at 0.16 ppm. SVOCs were 
found in approximately 94 percent of the samples, with total polycyclic aromatic 
hydrocarbons detected at levels as high as 301.6 ppm. Pesticides were found in 
approximately 67 percent of the samples (with 4,4'-DDD having the highest 
concentration at 0.33 ppm), while PCBs were found in approximately 72 percent 
of the samples with the highest concentration at 22 ppm. 

The concentrations of the contaminants in outdoor surface soils are generally low 
and may have been distributed across the Site by mechanical means (e.g.,  wind, 
tractor) rather than direct deposition (e.g.,  dumping of waste as in the fields used 
for waste burial).  As explained in the risk assessment section, below, the results 
of the risk assessment indicate that the risk from exposure to outdoor surface 
soils is less than or within EPA's acceptable risk range. However, because of one 
elevated and anomalous detection of lead, 13 additional soil samples in the 
transfer station area were taken in the fall of 1996. The highest 
concentration of lead detected in the thirteen samples was 69.2 ppm, well below 
the Federal screening level (and State Soil Cleanup Criteria) of 400 ppm. Arsenic 
was also deemed problematic in this area by NJDEP because of one detection of 
33.8 ppm during the RI sampling event, which is above the State's criterion of 20 
ppm. The highest concentration of arsenic found in the fall 1996 sampling event 
was 3.9 ppm, well below the State's criterion. 
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Subsurface Soil 

Numerous chemical constituents were detected in the subsurface soils at the 
various sampling locations (see Table 5). Overall,  i t  appears that the metals are 
ubiquitous, as virtually every subsurface sample detected the same metal 
constituents in the same relative range of concentrations. For example, aluminum 
was found to vary from 1,230 to 78,000 ppm, while iron ranged from 6,090 to 
57,500 ppm. The subsurface borings in the landfill  had the highest detection of 
VOCs and SVOCs. For example, acetone was detected at 0.54 ppm; 1,1,1-
trichloroethane was found at 58 ppm; the vinyl chloride level was determined to 
be 0.27 ppm; carbazole was present at 0.21 ppm; and 4-methylphenol was found 
at 18 ppm. Few VOCs or SVOCs were detected in the location with the 
underground storage tank (UST) and in the monitoring well borings. As an 
example, acetone was detected at 0.095 ppm, while methylene chloride was found 
at only 0.004 ppm. 

It should be noted that subsequent to the RI, the landfill  was found to contain 
significant amounts of hazardous substances mixed with solid waste. As 
indicated previously, the landfill  contents and any underlying contaminated soil 
will  be excavated and disposed of through a separate removal activity. 

Surface Water 

Twelve surface water samples were collected. The samples were taken from Dirty 
Brook, the unnamed brook, the on-site ponds, and from the Delaware and Raritan 
Canal (see Table 6). The majority of the chemical constituents detected in the 
surface waters were metals. For example, aluminum was detected at 8,200 ppb; 
arsenic was present at 5.2 ppb; beryllium was found at 0.55 ppb; chromium was 
present at 25.6 ppb; copper was detected at 22 ppb; and lead and manganese were 
found at 15.4 ppb and 1,830 ppb, respectively. In addition, VOCs (e.g.,  
trichloroethene at 1 ppb), SVOCs (e.g.,  bis (2-ethylhexyl)phthalate at 3 ppb) and 
a pesticide (e.g.,  gamma chlordane at 0.02 ppb) were found in surface water. 
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Sediments 

Thirteen sediment samples were collected from Dirty Brook, the unnamed brook, 
the on-site ponds, and from the Delaware and Raritan Canal. Table 7 provides a 
summary of the analytical data. VOCs (such as acetone at 0.044 ppm and 
methylene chloride at 0.004 ppm), SVOCs (e.g.,  2-butanone at 0.012 ppm and bis 
(2-ethylhexyl)phthalate at 0.055 ppm) and pesticides (such as aldrin at 0.0059 
ppm and gamma-chlordane at 0.0098 ppm) were detected. The majority of the 
chemicals detected were metals. Examples of metals found in sediments include 
aluminum at 31,600 ppm, arsenic at 9.6 ppm, beryllium at 1.2 ppm, chromium at 
164 ppm, copper at 122 ppm, lead at 39.8 ppm, manganese at 1,130 ppm and zinc 
at 106 ppm. This is consistent with the range of metals detected elsewhere on the 
Site. 

SUMMARY OF SITE RISKS 

Based upon the results of the RI, a baseline risk assessment was conducted to 
estimate the risks associated with current and future Site conditions. The 
baseline risk assessment estimates the human health and ecological risk which 
could result from the contamination at the Site if no remedial action were taken. 

Human Health Risk Assessment 

To perform a Human Health Risk Assessment, the reasonable maximum human 
exposure is evaluated. A four-step process is then utilized for assessing site-
related human health risks for a reasonable maximum exposure scenario: Hazard 
Identification-- identifies the contaminants of concern at the Site based on 
several factors such as toxicity, frequency of occurrence, and concentration. 
Exposure Assessment— estimates the magnitude of actual and/or potential human 
exposures, the frequency and duration of these exposures, and the pathways (e.g.,  
ingesting contaminated well-water) by which humans are potentially exposed. 
Toxicity Assessment-- determines the types of adverse health effects associated 
with chemical exposures, and the relationship between magnitude of exposure 
(dose) and severity of adverse effects (response). Risk Characterization— 
summarizes and combines outputs of the exposure and toxicity assessments to 
provide a quantitative (e.g.,  one-in-a-million excess cancer risk) assessment of 
site-related risks. 
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The baseline risk assessment began with selecting contaminants of concern which 
would be representative of Site risks (see Table 8). The evaluation identified 
numerous contaminants of concern in the various media (outdoor surface soil,  
indoor surface soil,  outdoor subsurface soil,  air,  surface water, sediment, anc 
groundwater).  For example, contaminants of concern selected for groundwater 
included: acetone; benzene; carbon tetrachloride; chlorobenzene; 1,2-dichloroe-
thane; toluene; 1,1,2-tetrachloroethane; xylenes; vinyl chloride; several 
pesticides; manganese; mercury; arsenic; chromium; lead; and nickel. Several 
of the contaminants of concern listed above are known or suspected of causing 
cancer in animals and/or humans. The baseline risk assessment then evaluated 
the health effects which could result from exposure to contamination as a result 
of various exposure pathways including: 1) ingestion of chemicals in soil;  
2) dermal contact with chemicals in soil;  3) inhalation of volatile chemicals 
released from soil;  4) inhalation of chemicals sorbed to respirable particulates 
released from soil;  5) dermal contact with chemicals in groundwater; 6) ingestion 
of chemicals in groundwater; 7) inhalation of chemicals in groundwater 
volatilized to air; 8) dermal contact with chemicals in surface water; 9)ingestion 
of chemicals in surface water; 10) dermal contact with chemicals in sediment; 
11) ingestion of chemicals in sediment. 

In the exposure assessment, the potential for human exposure to the chemicals of 
concern, in terms of the type, magnitude, frequency, and duration of exposure, is 
estimated. The assessment is made for potentially exposed populations at or near 
the property considering both the current situation and potential future 
conditions. Since residential and commercial activities take place on the 
property currently, all  of the exposure scenarios evaluated are regarded as 
"current" scenarios that will continue in the future. Please see Table 9 for a 
listing of exposure pathways. 

Six potential receptors were identified: 1) stable employees; 2) garage 
employees; 3) clients or visitors of the Hasty Acres Riding Club; 4) landscape or 
utility workers that may occasionally work on the property; 5) residents (both 
on-site and neighboring residents); and 6) trespassers. Adult and child age 
groups are included in client/visitor and resident populations. Exposure intakes 
(doses) were calculated for each receptor for all  pathways considered. 

Potential carcinogenic risks are evaluated using the cancer slope factors 
developed by EPA for the contaminants of concern. Cancer slope factors (Sfs) 
have been developed by EPA's Carcinogenic Risk Assessment Verification 
Endeavor for estimating excess lifetime cancer risks associated with exposure to 
potentially carcinogenic chemicals (see Table 10). Sfs, which are expressed in 
units of (mg/kg-day) ,  are multiplied by the estimated intake of a potential 
carcinogen, in mg/kg-day, to generate an upper-bound estimate of the excess 
lifetime cancer risk associated with exposure to the compound at that intake 
level.  The term "upper bound" reflects a conservative estimate of the risks 
calculated from the SF. Use of this approach makes the underestimation of the 
risk highly unlikely. 
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For known or suspected carcinogens, EPA considers excess upper-bound 
individual lifetime cancer risks of between 10'4 to 10 "6to be acceptable. This 
level indicates that an individual has not greater than approximately a one in ten 
thousand to one in a million chance of developing cancer as a result of site-
related exposure to a carcinogen over a 70-year period under the specific 
exposure conditions at a site. 

The risk characterization showed that cancer risks associated with the 
groundwater pathways exceed EPA's acceptable risk range for both adults and 
children. For example, the estimated cancer risk associated with ingestion of 
groundwater is 3x10'3 (i .e. ,  three in a thousand) for an adult resident, 1x10 ^i.e.,  
one in a thousand) for a child resident, 6x10*4 (i ,e,  six in ten thousand) for garage 
employees and 9xl0"4 (i .e.;  nine in ten thousand) for stable employees. The total 
cancer risk posed by groundwater, from all pathways considered, is 5x10 (i.e.,  
five in a thousand) for adults and 2xl0'3 (i .e. ,  two in a thousand) for child 
residents. Tetrachloroethene, vinyl chloride, chloroform, 1,1-dichloroethene, 
1,1,2,2-tetrachloroethane, arsenic, beryllium and PCBs are the predominant 
contributors to the estimated cancer risk. As indicated previously, eight of the 
eleven residences have whole-house point source filter units which, if properly 
maintained, prevent the ingestion of VOCs and further mitigate the potential for 
human exposure via inhalation of VOCs through household use. Three residents 
do not have such units,  but analysis of their water did not indicate a health risk. 

The other receptors/exposure routes, which include exposure to soils,  sediment 
and surface water, have total estimated cancer risks within or below EPA's 
acceptable risk range. 

Noncarcinogenic risks were assessed using a hazard index (HI) approach, based 
on a comparison of expected contaminant intakes and safe levels of intake 
(Reference Doses). Reference doses (RfDs) have been developed by EPA for 
indicating the potential for adverse health effects (see Table 11). RfDs, which 
are expressed in units of milligrams per kilogram per day (mg/kg-day), are 
estimates of daily exposure levels for humans which are thought to be safe over 
a lifetime (including sensitive individuals).  Estimated intakes of chemicals from 
environmental media (e.g., the amount of a chemical ingested from contaminated 
drinking water) are compared to the RfD to derive the hazard quotient for the 
contaminant in the particular medium (i.e.,  the hazard quotient equals the 
chronic daily intake divided by the RfD). The HI is obtained by adding the 
hazard quotients for all  compounds within a particular medium that impacts 
particular receptor population. An HI greater than 1.0 indicates that the potential 
exists for noncarcinogenic health effects to occur as a result of site-related 
exposures. The HI provides a useful reference point for gauging the potential 
significance of multiple contaminant exposures within a single medium or across 
media. 
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For chronic health effects (non-carcinogenic), the hazard indices for the stable 
employee, garage employee, adult and child residents, and adult and child 
neighboring residents exceeded the EPA risk criterion predominantly due to 
ingestion and dermal contact with groundwater. For example, the HI for adult ,  
residents exposed to groundwater was estimated to be 90, and the HI for child 
residents exposed to groundwater was estimated to be 200. 

Adult and child clients/visitors had His of less than one for all  exposure routes 
indicating that adverse non-carcinogenic effects are not likely (e.g.,  exposure to 
indoor ring and outdoor surface soils).  

Exposure to soils,  sediments, and surface water was determined not to pose a 
significant threat to human health. A summary of the calculated hazard indices 
and cancer risks are provided in Table 12. 

In summary, the Human Health Risk Assessment concluded that exposure to 
groundwater, if  not addressed by the selected remedy or one of the other active 
measures considered, may present a current or potential threat to public health or 
welfare, as groundwater is used for drinking purposes on and in the vicinity of the 
Site. 

Ecological Risk Assessment 

As part of the Ecological Risk Assessment, a qualitative and/orsemi-quantitative 
appraisal of the actual or potential effects of a hazardous waste site on plants and 
animals, constitutes an ecological risk assessment. A four-step process is 
utilized for assessing site-related ecological risks: Problem Formulation - a 
qualitative evaluation of contaminant release, migration, and fate; identification 
of contaminants of concern, receptors, exposure pathways, and known ecological 
effects of the contaminants; and selection of endpoints for further study. 
Exposure Assessment -  a quantitative evaluation of contaminant release, 
migration, and fate; characterization of exposure pathways and receptors; and 
measurement or estimation of exposure point concentrations. Ecological Effects 
Assessment -  literature reviews, field studies, and toxicity tests,  linking 
contaminant concentrations to effects on ecological receptors. Risk Character­
ization - measurement or estimation of both current and future adverse effects. 

The environmental evaluation (see Table 13) focused on how the contaminants 
would affect the Site's natural resources. Natural resources include existing flora 
and fauna at the Site, surface water, wetlands and sensitive species or habitats.  
Minor wetlands systems have developed on the Site, and two constructed farm 
ponds are located in the northern portion of the Site. Federally listed threatened 
or endangered species were found not to be likely to inhabit the Site. However, 
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the Higgins'  property does provide habitat for a variety of wildlife species. The 
current use of the property as an equestrian center and grazing area for horses 
limits wildlife use somewhat to smaller species of birds and mammals which 
thrive in open pasture with available cover limited to hedgerows. Several species 
of waterfowl are also known to utilize the ponds. 

As explained below, contaminants detected in surface water, sediment and surface 
soils at the Site present a potential risk to those species which utilize the 
property on a long-term basis. Of particular concern are: aluminum (surface 
water); dieldrin and DDT (sediment) and; lead (surface soil).  

The chemicals of concern selected for the environmental risk assessment include, 
polyaromatic hydrocarbons (PAHs); several pesticides; aluminum; antimony; 
cadmium; chromium; copper; iron; lead; manganese; mercury; nickel, 
selenium; silver; thallium; and zinc. The following ecological exposure 
pathways were evaluated: 1) Fish and wildlife ingesting aquatic and hydrophytic 
vegetation can be exposed to contaminants which have been taken up from 
sediments and water; 2) Direct contact with water and sediments can occur during 
feeding and nesting activities of waterfowl and on a constant basis for fish and 
other aquatic organisms inhabiting open water areas of the wetlands, and 
3) Terrestrial wildlife (including horses) may also be exposed to contaminants via 
ingestion of surface soil,  water and vegetation. 

Specifically with regard to horses, it  appears that antimony, lead, PCBs and zinc 
present a possible concern to horses ingesting soil from the property. Aluminum 
in the surface water also presents a possible concern. However, it  should be 
noted that the effects of aluminum on the development of laboratory animals are 
controversial.  Some studies have reported effects, while others have not. 

The risk assessment concluded that there is the possibility of toxic effects on 
wildlife species and horses. These effects would be predominantly due to metals 
and pesticides, However, these potential effects are considered to have minimal 
ecological significance for the following reasons: 1) The presence of elevated 
levels of pesticides is probably due to previous agricultural land use at the 
property; 2) The impact on wetlands is negligible due to their small size and low 
functional value; 3) No threatened or endangered species or significant habitat 
are affected by contamination, since none are known to occur on the property; 4) 
No apparent effects from contamination were observed ;  5) Habitat is limited on 
the property due its relatively small size and its active use by humans and grazing 
by horses; and 6) Although the horses are allowed to graze in the fields, most of 
their diet is composed of commercial feed and hay. 
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Uncertainties 

The procedures and estimates used to assess risks, as in all  such assessments, are 
subject to a wide variety of uncertainties. In general,  the main sources of 
uncertainty include: 

•  environmental chemistry sampling and analysis 
•  environmental parameter measurement 
•  fate and transport modeling 
• exposure parameter estimation 
• toxicological data 

Uncertainty in environmental sampling arises in part from the potentially uneven 
distribution of chemicals in the media sampled. Consequently, there is 
significant uncertainty as to the actual levels present. Environmental chemistry 
analysis error can stem from several sources including the errors inherent in the 
analytical methods and characteristics of the matrix being sampled. 

Uncertainties in the exposure assessment are related to estimates of how often an 
individual would actually come in contact with the chemicals of concern, the 
period of time over which such exposure would occur, and in the models used to 
estimate the concentrations of the chemicals of concern at the point of exposure. 

Uncertainties in toxicological data occur in extrapolating both from animals to 
humans and from high to low doses of exposure, as well as from the difficulties 
in assessing the toxicity of a mixture of chemicals. These uncertainties are 
addressed by making conservative assumptions concerning risk and exposure 
parameters throughout the assessment. As a result,  the baseline risk assessment 
provides upper bound estimates of the risks to populations near the Site, and it  
is highly unlikely to underestimate those actual risks related to the Site. 

More specific information concerning public health risks, including a quantitative 
evaluation of the degree of risk associated with various exposure pathways, is 
presented in the RI report.  

Actual or threatened releases of hazardous substances from this Site, if not 
addressed by implementing the response action selected in this ROD, may present 
an imminent and substantial endangerment to public health, welfare, or the 
environment. 
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REMEDIAL ACTION OBJECTIVES 

Remedial action objectives are specific goals to protect human health and the 
environment. These objectives are based on available information and standards 
such as applicable or relevant and appropriate requirements (ARARs) and risk-
based levels established in the risk assessment. The potential exposure routes 
and risks associated with contaminated groundwater at the Site were evaluated in 
the risk assessment. 

The following remedial action objectives were established for the Higgins 
Disposal Site: 

(1) To capture and treat the contaminated groundwater at the Site for the 
purposes of restoring the aquifer to the most stringent Federal and State s 
(MCLs) and promulgated State groundwater quality standards; 

(2) To control the migration of the contaminated groundwater for the purpose 
of limiting future off-site migration; and 

(3) To minimize the potential for direct exposure -of the populace to the 
contaminated groundwater. 

As stated previously, groundwater flow and contaminant transport in the fractured 
bedrock aquifer system is extremely complicated. Defining the precise location 
of fractures conveying contaminants which have already migrated off of the 
property and removing all contaminants from bedrock fractures might not be 
feasible. Therefore, the groundwater remediation goal is to capture and treat the 
bulk of the contamination on the property to restore the aquifer to s and to limit 
future contaminant migration off of the property to the extent practicable, given 
the complicated nature of Site geology. 

Numerical values for Federal and State MCLs and State groundwater quality 
standards can be found in Table 14. 

It  should be noted that some surface soil samples exceeded State of New Jersey 
Soil Cleanup Criteria for PCBs and arsenic. There was one exceedance (7.5 ppm) 
of the PCB standard (.49 ppm) out of seven data points in the indoor riding ring 
and there were two exceedances (26.3 ppm and 32.2 ppm) of the arsenic standard 
(20 ppm) out of 8 samples in the maintenance building area. However, EPA re-
sampled the soil in the maintenance building area in the fall of 1996 which 
indicated no exceedances of the arsenic standard. Even based on the samples with 
the exceedances, the risk assessment illustrated that the risk from 
ingestion/inhalation of these surface soils was within EPA's acceptable risk 
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range. Therefore, EPA recommends no further action, for the ..soils.  From 
NJDEP's perspective, however, the soil exceedances from the first sampling 
event during the RI, must be addressed by remediation or by institutional controls 
such as a Declaration of Environmental Restriction (DER). 

DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES 

CERCLA §121 (b)(l),  42 U.S.C. §9621 (b)(1), mandates that a remedial action 
must be protective of human health and the environment, cost-effective, and 
utilize permanent solutions and alternative treatment technologies or resource 
recovery technologies to the maximum extent practicable. Section 121(b)(1) also 
establishes a preference for remedial actions which employ, as a principal 
element, treatment which permanently and significantly reduces the volume, 
toxicity, or mobility of the hazardous substances, pollutants and contaminants at 
a site. CERCLA §121 (d), 42 U.S.C. §9621(d), further specifies that a remedial 
action must attain a level or standard of control of the hazardous substances, 
pollutants, and contaminants, which at least attains ARARs under federal and 
state laws, unless a waiver can be justified pursuant to CERCLA § 121 (d)(4), 42 
U.S.C. §9621(d)(4). 

EPA's FS Report evaluated, in detail,  five remedial alternatives for addressing 
the threat to the drinking water supply located in the vicinity of the Site. Cost 
and construction time, among other criteria, were evaluated for each remedial 
alternative. The time to implement a remedial alternative reflects the estimated 
time required to construct the remedy. The estimates do not include the time to 
negotiate with potentially responsible parties, prepare design documents, or 
procure contracts. 

The remedial alternatives are: 

Alternative 1: No Action 

Estimated Capital Cost:$0 
Estimated Annual O & M Cost (Years 1 - 5): $102,600 
Estimated Annual O&M Cost (Years 6 - 30):$43,200 
Estimated Total Present Worth Value:$723,503 
Estimated Implementation Period: None 
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The Superfund program requires that the "no-action" alternative be considered as 
a baseline for comparison with other alternatives. 

The no-action alternative does not provide treatment or containment of 
contaminated groundwater. Under this alternative, contaminated groundwater 
could potentially migrate off of the Site, possibly reaching human and ecological 
receptors (i .e. ,  residents using well water).  Long-term monitoring would be 
conducted, including tap water sampling and sampling of groundwater to monitor 
contaminant concentrations remaining on the property and migrating off of the 
property. It  should be noted that the annual O&M costs are more expensive in the 
first five years since monitoring well sampling would be performed quarterly 
during that time frame, and then annually thereafter.  

Since this alternative may result in hazardous substances remaining at the Site 
above health-based levels, a review will be conducted within five years after 
commencement of the remedial action to ensure that it  continues to provide 
adequate protection of human health and the environment. 

Alternative 2: Limited Action: Utilization of Existing Supply; Well and Carbon 
Filtration System 

Option 2A: Maintain Residential Carbon Treatment Systems 

Estimated Capital Cost: $6,300 
Estimated Annual O&M Cost (Years 1 - 5): $106,100 
Estimated Annual O&M Cost (Years 6 - 30):$46,700 
Estimated Total Present Worth Value:$769,205 
Estimated Implementation Period: 3 months 

Option 2B: Connect Residences to Public Water 

Estimated Capital Cost: $381,750 
Estimated Annual O&M Cost (Years 1 - 5): $85,640 
Estimated Annual O&M Cost(Years 6 - 30): $26,240 
Estimated Total Present Worth Value:$914,321 
Estimated Implementation Period: 18 months 

Alternative 2 involves utilizing the Higgins'  existing water supply well for 
groundwater extraction; it  would be pumped at the usual rate for their domestic 
and business uses, approximately 4-5 gallons per minute (gpm) during various 
staggered time intervals (i .e. ,  pumping would be dependent on the needs of the 
residents and businesses on the Site).  The existing carbon filtration systems 
would be maintained for groundwater treatment. Groundwater on the property 
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would be monitored utilizing the bedrock monitoring wells and the Higgins'  
water supply well would be monitored via tap water sampling. 

Under this alternative, one of two options would be implemented to provide a 
potable water supply for the eleven Laurel Avenue residences described earlier.  
Option 2A consists of maintaining the existing carbon filtration systems at the 
residences (which are probably either carbon or Culligan units) and installing 
treatment systems at the three residences which do not currently have treatment 
systems. This option would also include annual monitoring of the tap water. It  
should be noted that the party implementing this remedy (i.e.,  either the 
Government or the PRPs) would be responsible for the expenses associated with 
these activities. Option 2B consists of connecting the Laurel Avenue residences 
to public water. Tap water sampling would not be necessary in this case. Under 
this option, costs for public water would be the responsibility of the residents. 

Since this alternative may result in hazardous substances remaining at the Site 
above health-based levels, a review will be conducted within five years after 
commencement of the remedial action to ensure that it  continues to provide 
adequate protection of human health and the environment. 

Alternative 3: Groundwater Extraction System/Treatment at Higgins' Farm 

Option 3A: Maintain Residential Carbon Treatment Systems 

Estimated Capital Cost: $1,400,200 
Estimated Annual O&M Cost (Years 1 - 5): $204,100 
Estimated Annual O&M Cost (Years 6 - 30):$144,700 
Estimated Total Present Worth Value:$3,270,000 
Estimated Implementation Period: 20 months 

Option 3B: Connect Residences (including Higgins) to Public Water 

Estimated Capital Cost: $1,763,400 
Estimated Annual O&M Cost (Years 1 - 5): $177,200 
Estimated Annual O&M Cost (Years 6 - 30):$ 117,800 
Estimated Total Present Worth Value:$3,330,000 
Estimated Implementation Period: 20 months 

Alternative 3 involves the installation of new extraction wells and piping the 
groundwater to the Higgins Farm Site for treatment and disposal.  As previously 
discussed, the Higgins Farm Site is another Superfund site, located in close 
proximity to the Higgins Disposal Site. Both of these sites are owned by Clifford 
and Lizbeth Higgins. Furthermore, the two sites have similar groundwater 
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contamination. A 100 gpm waste water treatment plant (WWTP) is currently 
under construction at that Site and is expected to be operational by the end of 
1997. 

Approximately 10 gpm would be conveyed to the Higgins Farm WWTP. A pump 
station and pipeline would be constructed to convey the extracted water. The 
pipeline would be located within existing pipeline easements situated between the 
Higgins Farm and Higgins Disposal Sites. It  is estimated that approximately 
14,000 linear feet of pipeline would be necessary. Currently, the following 
treatment systems are available at the Higgins Farm WWTP: flow equalization, 
precipitation/clarification), filtration, air stripping, ion exchange and pH 
adjustment. If necessary, the Higgins Farm WWTP would be enhanced with 
additional granular activated carbon contactors. This may be necessary because 
the concentrations of SVOCs are higher at the Higgins Disposal Site than at the 
Higgins Farm Site, and the treated groundwater would be discharged to an on-site 
pond, which then discharges to Carters Brook. Since the discharge is to a surface 
water body, it  would be necessary to achieve discharge levels established in 
accordance with the National Pollutant Discharge Elimination System, under the 
Clean Water Act. 

As in Alternatives 1 and 2, groundwater on the property would be monitored 
utilizing the bedrock monitoring wells.  Under this alternative, one of two options 
would be implemented to address the potable water supply for the Higgins and 
Laurel Avenue residences. Option 3A consists of maintaining the existing carbon 
filtration systems at the Higgins'  and the Laurel Avenue residences (residences 
without systems would be supplied with the systems). The Higgins would be 
assured of a water supply (in case their well were to go dry due to the pumping 
of the extraction wells) by diverting water from the new extraction wells to their 
water storage tank. This option would also include monitoring of the tap water. 

Option 3B consists of connecting the Higgins'  and the Laurel Avenue residences 
to public water. No tap water sampling would be necessary in this case. 

It  should be noted that costs and implementation times for both options have been 
revised from the information presented in the spring 1997 Proposed Plan. The 
revised costs reflect the installation of the pipeline in the current easement 
locations, and also reflect the additional O&M costs that would be spent at the 
Higgins Farm WWTP associated with treating the additional 10 gpm flow (such 
as additional chemicals used in the treatment process and additional sludge 
disposal).  Overall,  these additional costs represent an increase of approximately 
1.1 million dollars in the present worth of Options 3A and 3B. 
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It  is anticipated that implementation of the groundwater extraction and 
conveyance system would occur once the landfill  is addressed through the 
planned removal activities. Removal of this source of groundwater contamination 
will allow the remedy to be optimally designed, based on actual residual 
contaminant levels in the groundwater. However, connection of the Higgins and 
the Laurel Avenue residents to public water is expected to occur in as 
expeditiously as practicable. 

Since this alternative may result in hazardous substances remaining at the Site 
above health-based levels.,  a review will be conducted within five years after 
commencement of the remedial action to ensure that it  continues to provide 
adequate protection of human health and the environment. 

Alternative 4: Groundwater Extraction System/On-Site Treatment & Disposal 

Option 4A: Maintain Residential Carbon Treatment Systems 

Estimated Capital Cost: $1,118,175 
Estimated Annual O&M Cost (Years 1 - 5): $307,300 
Estimated Annual O&M Cost (Years 6 - 30):$247,900 
Estimated Total Present Worth Value:$4,146,146 
Estimated Implementation Period: 4 years 

Option 4B: Connect Residences to Public Water 

Estimated Capital Cost: $1,493,625 
Estimated Annual O&M Cost (Years 1 - 5): $282,200 
Estimated Annual O&M Cost (Years 6 - 30):$222,800 
Estimated Total Present Worth Value:$4,239,026 
Estimated Implementation Period: 4 years 

Alternative 4 mainly differs from Alternative 3 in that a new WWTP would be 
built  on the Higgins Disposal property as opposed to building a pipeline from the 
Higgins Disposal property to the Higgins Farm property. This new WWTP would 
include flow equalization, precipitation/clarification, filtration, air stripping, 
carbon adsorption, ion exchange, and pH adjustment. Since the treated 
groundwater would be discharged to a surface water body (i.e.,  the Dirty Brook), 
i t  would be necessary to achieve discharge levels established in accordance with 
the National Pollutant Discharge Elimination System, under the Clean Water Act. 
Therefore, the treatment system would be designed to meet the anti-degradation 
criteria for Dirty Brook; for each chemical, the most stringent value between the 
New Jersey Ambient Surface Water Quality Criteria (AWQC) and the Federal 
AWQC. 
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Under Options A and B, the Higgins would be supplied with the treated water 
from the new WWTP. Groundwater on the property would be monitored utilizing 
the bedrock monitoring wells.  No tap water sampling at the Higgins'  household 
would be necessary since their water supply, coming from the new WWTP, would 
already be monitored as part of the WWTP's operation and maintenance program. 
Option 4A also consists of maintaining the existing carbon filtration systems 
(and installing three new systems at the residences currently lacking them) at the 
neighboring Laurel Avenue residences. Annual tap water monitoring at these 
residences would be required. 

Under Option 4B, the other Laurel Avenue residences would be hooked up to 
public water. No tap water sampling would be necessary in this case. 

It  is anticipated that implementation of the groundwater extraction and treatment 
system would occur once the landfill  is addressed through the planned removal 
activities. Removal of this source of groundwater contamination will allow the 
remedy to be optimally designed, based on actual residual contaminant levels in 
the groundwater. However, connection of the Higgins and the Laurel Avenue 
residents to public water is expected to occur as expeditiously as practicable. 

Since this alternative may result in hazardous substances remaining at the Site 
above health-based levels, a review will be conducted within five years after 
commencement of the remedial action to ensure that it  continues to provide 
adequate protection of human health and the environment. 

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

In selecting a remedy, EPA considered the factors set out in CERCLA §121, 42 
U.S.C. §9621, by conducting a detailed analysis of the viable remedial 
alternatives pursuant to the NCP, 40 CFR §300.430(e)(9) and EPA's OSWER 
Directive 9355.3-01. The detailed analysis consisted of an assessment of the 
individual alternatives against each of nine evaluation criteria and a comparative 
analysis focusing upon the relative performance of each alternative against those 
criteria. 

The following "threshold" criteria are the most important and must be satisfied 
by any alternative in order to be eligible for selection: 
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1. Overall protection of human health and the environment addresses whether 
or not a remedy provides adequate protection and describes how risks posed 
through each exposure pathway (based on a reasonable maximum exposure 
scenario) are eliminated, reduced, or controlled through treatment, 
engineering controls, or institutional controls. 

2. Compliance with ARARs addresses whether or not a remedy would meet all  
of the applicable (legally enforceable), or relevant and appropriate 
(pertaining to situations sufficiently similar to those encountered at a.  
Superfund site such that their use is well suited to the site) requirements 
of federal and state environmental statutes and requirements or provide 
grounds for invoking a waiver. 

The following "primary balancing" criteria are used to make comparisons and to 
identify the major trade-offs between alternatives: 

3. Long-term effectiveness and permanence refers to the ability of a remedy 
to maintain reliable protection of human health and the environment over 
time, once cleanup goals have been met. It  also addresses the magnitude 
and effectiveness of the measures that may be required to manage the risk 
posed by treatment residuals and/or untreated wastes. 

4. Reduction of toxicity, mobility, or volume through treatment refers to a 
remedial technology's expected ability to reduce the toxicity, mobility, or 
volume of hazardous substances, pollutants or contaminants at the site. 

5. Short-term effectiveness addresses the period of time needed to achieve 
protection and any adverse impacts on human health and the environment 
that may be posed during the construction and implementation periods until  
cleanup goals are achieved. 

6. Implement ability refers to the technical and administrative feasibility of 
a remedy, including the availability of materials and services needed. 

7. Cost includes estimated capital and operation and maintenance costs, and 
the present-worth costs. 

The following "modifying" criteria are considered fully after the formal public 
comment period on the Proposed Plan is complete: 
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8. State acceptance indicates whether, based on its review of the RI/FS 
reports and the Proposed Plan, the State supports, opposes, and/or has 
identified any reservations with the selected alternative. 

9. Community acceptance refers to the public's general response to the 
alternatives described in the Proposed Plan and the RI/FS reports. Factors 
of community acceptance to be discussed include support,  reservation, and 
opposition by the community. 

A comparative analysis of the remedial alternatives based upon the evaluation 
criteria noted above follows. 

Overall Protection of Human Health and the Environment 

Alternative 1, the no-action alternative, would not protect human health or the 
environment because there would not be any immediate reduction in risk or in the 
toxicity, mobility, or volume of the contaminants. Natural attenuation to reduce 
the contaminant concentrations to Federal and State s would take many years and 
the bedrock contamination might never achieve the remedial requirements. The 
volume of groundwater contaminated would also increase with time, due to the 
continued migration of contaminants. In addition, surface water would continue 
to receive discharges of contaminated groundwater from the aquifer. Although 
most residents have tap water treatment systems, the maintenance of the systems 
cannot be guaranteed under the no-action alternative. Therefore, there could be 
human exposure to contaminated groundwater, presenting an unacceptable risk. 

Alternative 2, limited action, affords some protection of human health since an 
alternative potable water supply would be ensured by either providing city water 
to the residents or by maintaining the tap water treatment systems. However, 
because the extraction system utilized in this alternative is the Higgins'  supply 
well,  which only pumps according to the needs of the Higgins'  household and the 
Hasty Acres Riding Club, the full or necessary amount of contaminated 
groundwater will not be extracted from the aquifer (as in Alternative 1). 
Therefore, contaminated water will likely continue to migrate into other portions 
of the aquifer system and increase the volume of contaminated groundwater. In 
Alternative 2, there would be minimal reduction in risk and in the toxicity, 
mobility, or volume of the contaminants. Natural attenuation to reduce the 
contaminant concentrations to Federal and State s would take many years and the 
bedrock contamination might never achieve the remedial requirements. Surface 
water would also continue to receive discharges of contaminated groundwater 
from the aquifer. 
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Conversely, Alternatives 3 and 4 provide protection of human health and the 
environment by actively and continuously controlling contaminant migration, as 
well as by providing a potable water supply (as in Alternative 2). 

Compliance with ARARs 

Federal and State drinking water standards (maximum contaminant levels, or 
MCLs) and the promulgated State groundwater quality standards are chemical-
specific ARARs for the Site (see Table 14). Federal MCLs were selected as the 
remedial requirement for groundwater remediation except when more stringent 
State MCLs and groundwater quality standards exist,  in which case the State 
requirement was selected. Alternatives 1 and 2 are not expected to meet chemical-
specific ARARs in groundwater as neither involves active, continuous 
remediation methods. The limited pumping of the Higgins'  well and natural 
flushing of groundwater may eventually result in achievement of ARARs in 
groundwater. The time frame is unknown, but would be expected to take many 
years. The active extraction system required under Alternatives 3 and 4 would 
provide the best possible remediation system for the groundwater contaminant 
plume. The groundwater extraction scheme in Alternatives 3 and 4 would create 
a capture zone far more extensive than utilizing the Higgins'  water supply well.  
The system under Alternatives 3 and 4 would be designed to create a capture zone 
encompassing the entire Site. It  would allow less contamination to migrate off-
site and extract a greater volume of contamination. It  must be emphasized that 
this groundwater contamination problem exists in a fractured bedrock aquifer and 
extraction of contaminated groundwater from such aquifers is often difficult.  
Additionally, removal of contaminants to achieve the MCLs in such situations is 
also difficult.  However, highly fractured zones were encountered during RI work 
and the hydrologic modeling and aquifer tests performed during the RI indicate 
that properly placed extraction wells would create a larger capture zone than 
currently exists due to the Higgins'  water supply well and such a system would 
be able to achieve significant decreases in contaminant levels over time. The 
time frame for Alternatives 3 and 4 to achieve compliance with chemical-specific 
ARARs in the underlying bedrock aquifer is undetermined. Removal of the 
landfill ,  which is a continuing source of groundwater contamination, is critical 
for achieving ARARs and remedial action objectives. However, because Alterna­
tives 3 and 4 are aggressive, active approaches to attaining ARARs in the aquifer, 
utilizing more wells and extracting a greater volume of contaminated water, 
greater decreases in contaminant levels can be expected in significantly less time 
compared to Alternatives 1 and 2. 
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As discussed above, Alternatives 3 and 4 include surface water discharge of 
treated groundwater. The preliminary discharge criteria for Alternative 3 were 
developed for the Higgins Farm WWTP (see Table 15). Like that WWTP, the 
discharge criteria for a new WWTP under Alternative 4 would be based on 
prevention of degradation of the receiving water body. The selected discharge 
requirements are generally the Federal Ambient Water Quality Criteria (FAWQC) 
under the Clean Water Act. However, for those compounds for which the 
laboratory analytical detection limit (MDL) is greater than the FAWQC. 
compliance with the FAWQC will be shown through measurements meeting the 
lowest MDL available through EPA contract laboratory program. In addition, for 
certain compounds, an anti-degradation based value may be applicable. This is 
due to a Clean Water Act requirement to minimize degradation of^existing water 
quality (i .e. ,  the discharge limit should not be higher than the ambient 
concentration in the stream). The discharge from the groundwater treatment 
system will be designed to meet the FAWQC and the anti-degradation limit.  

Alternatives 3 and 4 are expected to achieve other ARARs including the Resource 
Conservation and Recovery Act (RCRA) requirements for treatment facilities, the 
Department of Transportation (DOT) requirements for off-site transportation of 
any residual materials,  and the New Jersey Solid and Hazardous Waste 
Regulations and the Occupational Safety and Health Act (OSHA). In addition, 
the operation of the treatment system in Alternatives 3 and 4 will comply with 
Federal and State air standards. 

Long-Term Effectiveness and Permanence 

Alternatives 1 and 2 would not remove or contain contaminants in the 
groundwater in a continuous or active manner. Contaminants would likely 
continue to migrate and increase the volume of contaminated groundwater. The 
no action and limited action alternatives are not considered to be effective over 
the long-term because contaminated groundwater, other than that captured via the 
Higgins'  supply well,  remains on-site and is likely to continue to migrate off of 
the Higgins'  property. These alternatives will require long-term monitoring and 
sampling. 

Although some contamination may remain in fractures at the end of the 
remediation time period, Alternatives 3 and 4 are expected to be generally 
effective in providing cleanup of the aquifer. 

Options A and B under Alternatives 2, 3, 4 provide a potable water supply for the 
residents. Option B, provision of a waterline and hookups to the public water 
system, is a more permanent remedy whereas Option A requires long-term 



maintenance of carbon filters to ensure potable, drinkable water. Therefore, 
Option B provides greater long-term effectiveness and permanence than Option 
A. 

Since all of the alternatives may result in hazardous substances remaining at the 
Site above health-based levels, a review will be conducted within five years after 
commencement of the remedial action to ensure that it  continues to provide 
adequate protection of human health and the environment. 

Reduction in Toxicity, Mobility, or Volume Through Treatment 

Alternatives 1 and 2 would not provide for any active, continuous mechanisms for 
the total containment, removal, treatment, or disposal of contaminated 
groundwater. Alternatives 1 and 2 rely on the limited pumping and extraction of 
groundwater dependent upon the water usage needs of the Higgins'  household and 
the Hasty Acres Riding Club to promote reduction in mobility or volume. 
Because of the carbon filter on the Higgins'  supply well,  there would also be 
some reduction in toxicity. However, due to the limited effect of the Higgins 
well,  contaminants would continue to migrate to off-site areas as well as into 
deeper fractures of the bedrock resulting in an increase in the volume of 
contaminated groundwater. 

Alternatives 3 and 4 are expected to more effectively reduce the toxicity, 
mobility and volume of contaminants in the groundwater through treatment. Due 
to the nature of fractured bedrock, some contamination may remain in. the 
interconnecting fractures of the bedrock and may continue to migrate. However, 
the amount would be significantly less than under Alternatives 1 and 2. 

Short-Term Effectiveness 

Alternatives 1 and 2 provide limited protectiveness in the short-term. However, 
since Alternative 1 only requires sampling and Alternative 2 only requires 
sampling and maintenance, they could essentially be implemented immediately. 
However, under these two alternatives, groundwater may continue to migrate off 
of the Higgins'  property which continues to present a risk to those residents 
utilizing the aquifer for potable water. 

The time required to implement Alternative 3 is estimated to be 20 months. 
During this time, the risks are estimated to be the same as for Alternative 1. 
Upon system startup, this alternative will immediately begin to further limit 
groundwater contaminant migration. However, due to the nature of the fractured 
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bedrock and t. ' ie difficulty in remediating contaminated groundwater within these 
fractures, specific time frames for remediation of the groundwater cannot be 
determined. 

The time required to implement Alternative 4 is approximately four years since 
building a waste water treatment plant is more complex than building a pipeline 
and making minor modifications to an existing waste water treatment plant. 
During this time, the risks are estimated to be the same as for Alternatives 1, 2, 
and 3. Upon system startup, this alternative will also immediately begin to limit 
groundwater contaminants from migrating. However, as with Alternative 3, the 
nature of the fractured bedrock and the difficulty in remediating the contaminated 
groundwater within these fractures renders it  difficult to specify a time frame for 
remediation of the groundwater. 

It  is anticipated that implementation of the groundwater extraction and 
conveyance and treatment components of Alternatives 3 and 4 would occur once 
the landfill  is addressed through the planned removal activities. Removal of this 
source of groundwater contamination will allow the remedy to be optimally 
designed, based on actual residual contaminant levels in the groundwater. 
However, connection of the Higgins and the Laurel Avenue residents to public 
water is expected to occur as expeditiously as practicable. 

Implementability 

Minimal effort would be required to perform the sampling under Alternatives 1 
and 2. The wells to be used for sampling already exist.  The pipeline, pump 
station, and potential treatment plant modifications proposed under Alternative 
3 involve standard construction practices and based upon discussions with the 
designers of the Higgins Farm WWTP, capacity for contaminated groundwater 
from Higgins Disposal will be available. However, Alternative 3 will also 
involve coordination with local authorities as well as private property owners 
since access to easements would be required for both the installation and 
operation and maintenance of the pipeline. Alternative 4 involves standard 
construction practices and would be technically easily implementable, although 
space to construct such a facility at the Higgins property is limited. 

The extraction wells proposed under Alternatives 3 and 4 can be designed and 
installed relatively easily. The effectiveness of the groundwater pumping will 
be dependent upon the placement of the extraction wells in productive fracture 



zones. Information obtained during the RI indicates some very productive zones. 
However, it  must be noted that it  may not be possible to pump all of the 
contaminated groundwater from the fractured bedrock. If necessary, further 
remedial measures, such as installing additional wells can be easily implemented. 

Maintenance of the carbon filters under option A of Alternatives 2, 3, and 4 is 
also easy to implement. Installation of the public water pipeline extension and 
connections (option B) is also a simple engineering task, but would require 
coordination with local officials.  

Cost 

The present-worth costs are calculated using a discount rate of 8 percent. The 
estimated capital,  annual O&M, and present-worth costs for each of the 
alternatives are summarized below. 

Alternative Capital Cost Operation and 
Maintenance Cost 

Fresent-
Wnrth Cost 

1 $0 $102,600 (Years 1-5) 
$43,200 (Years 6-30) 

$723,503 

2A $6,300 $106,100 (Years 1-5) 
$46,700 (Years 6-30) 

$769,205 

2B $381,750 $85,640 (Years 1-5) 
$26,240 (Years 6-30) 

$914,321 

3A $1,400,200 $204,100 (Years 1-5) 
$144,700 (Years 6-30) 

$3,270,000 

3B $1,763,400 $177,200 (Years 1-5) 
$117,800 (Years 6-30) 

$3,330,000 

4A $1,118,175 $307,300 (Years 1-5) 
$247,900 (Years 6-30) 

$4,146,146 

4B $1,493,625 $282,200 (Years 1-5) 
$222,800 (Years 6-30) 

$4,239,026 

For purposes of this analysis, calculations were based upon the assumption that 
the alternatives will have a 30-year useful life. 
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State Acceptance 

The State of New Jersey does not concur with EPA's position of no further action 
for the soils.  The State of New Jersey does concur with EPA's selected remedy 
provided that EPA remediates any hazardous substances that could contribute to 
exceedances of the NJDEP groundwater standards (i .e. ,  the landfill).  

Community Acceptance 

EPA solicited input from the community on the remedial alternatives proposed 
for the Higgins Disposal Site. While the community was supportive of that 
portion of the remedy consisting of extension of existing public water, the 
community expressed concerns with regard to the groundwater extraction and 
conveyance system. The attached Responsiveness Summary addresses the 
comments received during the public comment period. 

SELECTED REMEDY 

Based upon consideration of the results of the RI/FS, the requirements of 
CERCLA, the detailed analysis of the alternatives, and public comments, EPA has 
determined that Alternative 3B is the appropriate remedy for the Site, because it  
be s t  s a t i s f i e s  t he  r equ i r emen t s  o f  CERCLA §121 ,  42  U .S .C .  §9621 ,  and  t he  NCP ' s  
n ine  eva lu a t i on  c r i t e r i a  f o r  r emed ia l  a l t e rn a t i v e s ,  40  CFR §300 . 430 (e ) (9 ) .  T h i s  
remedy is comprised of the following components: 

•  Remediation of contaminated groundwater to Federal and State Maximum 
Contaminant Levels and also to groundwater quality standards promulgated 
by the State of New Jersey. 

•  Installation of on-site wells for the extraction of the contaminated 
groundwater. 

•  Conveyance of the extracted groundwater via a pipeline to the Higgins 
Farm Superfund Site for treatment, with discharge to surface water. 

•  If necessary, the on-site groundwater treatment system at the Higgins Farm 
Site will be enhanced through the addition of granular activated carbon. 
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• Connection1 of the ten neighboring residents on Laurel Avenue who use 
private well water to a public water supply. Public water would also be 
provided to the Higgins family. This would be accomplished through the 
extension of the existing Elizabethtown Water Company pipeline. 

•  Implementation of an environmental monitoring program to ensure the 
overall effectiveness of the remedy. 

•  Five-year reviews of the Site pursuant to CERCLA. 

The selection of this remedy is based on the comparative analysis of the 
alternatives discussed above and provides the best balance of tradeoffs with 
respect to the nine evaluation criteria. 

It  is anticipated that implementation of the groundwater extraction and 
conveyance system will occur once the landfill  is addressed through the planned 
removal activities. Removal of this source of groundwater contamination will 
allow the remedy to be optimally designed, based on actual residual contaminant 
levels in the groundwater. However, connection of the Higgins and the Laurel 
Avenue residents to public water is expected to occur in as expeditiously as 
practicable. 

STATUTORY DETERMINATIONS 

As was previously noted, CERCLA §121 (b)( 1), 42 U.S.C. §9621 (b)( 1), mandates 
that a remedial action must be protective of human health and the environment, 
cost-effective, and utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent 
practicable. Section 121(b)(1) also establishes a preference for remedial actions 
which employ treatment to permanently and significantly reduce the volume, 
toxicity, or mobility of the hazardous substances, pollutants, or contaminants at 
a site. CERCLA §121 (d), 42 U.S.C. §9621(d), further specifies that a remedial 
action must attain a degree of cleanup that satisfies ARARs under federal and 
state laws, unless a waiver can be justified pursuant to CERCLA § 121 (d)(4), 42 
U.S.C. §9621(d)(4). 

For the reasons discussed below, EPA has determined that the selected remedy 
meets the requirements of CERCLA §121, 42 U.S.C. §9621. 
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Protection o f  H u m a n  Health and the Environment 

The selected remedy protects human health and the environment in terms of both 
the extraction and treatment systems. By controlling contaminant migration on 
and off of the Site and supplying potable water from the public water system, 
exposures would be prevented at the Site and neighboring Laurel Avenue 
receptors. However, it  should be recognized that the contamination is in a 
fractured bedrock system, and the possibility exists that some of the 
contamination that has already migrated into the deep fractures may not be able 
to be extracted and may continue to migrate. However, the extraction system 
would be designed to contain the plume of contamination and actively extract the 
greatest amount of contaminated water possible. 

In addition, the effluent from the groundwater treatment system at the Higgins 
Farm Site would meet surface water discharge requirements that are considered 
to be protective of human health and the environment. 

Furthermore, by providing a permanent, alternative source of potable water 
through extension of the existing water line, the selected remedy protects human 
health through elimination of residential exposure to contaminated groundwater. 

Compliance with ARARs 

The selected remedy will be designed to achieve compliance with the chemical-
specific ARARs for the discharge to surface water at the Higgins Farm Site, and 
would be designed to attempt to meet ARARs for remediation of all  of the 
contaminated groundwater. It  is possible, however, that due to the nature of the 
fractured bedrock, all  groundwater standards may not be achieved (i.e.,  
contaminated groundwater that has already migrated into deep fracture zones). 
However, for contaminated groundwater in the overburden (i.e.,  the 
unconsolidated deposits above the bedrock) and in a substantial part of the 
fractured bedrock, this alternative is expected to achieve ARARs. 

The selected remedy will also be designed to meet other chemical-specific, 
action-specific and location-specific ARARs, as discussed under Summary of 
Comparative Analysis of Alternatives, above, and as provided in Table 16. 
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Cost-Effectiveness 

The selected remedy is cost-effective as it  has been determined to provide the 
greatest overall long-term and short-term effectiveness in proportion to its 
present worth cost,  $3.3 million. Alternative 4, which would require construction 
of a new WWTP, would cost approximately $900,000 more than the selected 
remedy. While the selected remedy is more expensive than the no action and 
limited action alternatives, the selected remedy achieves far greater protection 
of human health and the environment. Furthermore, while the selected remedy 
is more expensive than Alternative 3A, it  provides a permanent potable water 
supply rather than relying on long-term maintenance of carbon filters. 

Utilization of Permanent Solutions and Alternative Treatment Technologies to the 
Maximum Extent Practicable 

The selected remedy represents the maximum extent to which permanent solutions 
and alternative treatment technologies can be utilized in a cost-effective manner 
for the Higgins Disposal Site. Furthermore, the selected remedy provides the 
best balance of tradeoffs with respect to the nine evaluation criteria. 

Preference for Treatment as a Principal Element 

The selected remedy satisfies the statutory preference for treatment as a principal 
element. The selected remedy utilizes treatment to reduce levels of 
contamination in groundwater to achieve ARARs, to the extent practicable. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the Site was released to the public in May 1997. This Plan 
identified Alternative 3B as the preferred alternative to address the groundwater 
contamination at the Higgins Disposal Site. Upon review of all  comments 
submitted, EPA revised the costs associated with Alternatives 3A and 3B. As 
previously described, the present worth of Alternative 3A increased from 
$2,181,322 to $3,270,000, while the present worth of Alternative 3B increased 
from $2,241,712 to $3,330,000. However, i t  should be noted that the overall 
intent of the selected remedy did not change from the Proposed Plan. 
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TABLE 16 
ARARs 

Requirement Source 

NJ Groundwater Quality Standards N.J.A.C. 7:9-6 

Federal Safe Drinking Water Act Regulations 40 CFR 141 

NJ Safe Drinking Water Act Regulations N.J.A.C. 7:10 

NJ Surface Water Quality Standards N.J.A.C. 7:9-4 

Federal Ambient Water Quality Criteria 33 U.S.C. 1251 fiiSEfl. 
40 CFR 122-125 

NJ Pollutant Discharge Elimination System Regulations N.J.A.C. 7:14A 

NJ Air Pollution Control Act N.J.A.C. 7:27 

NJ Flood Hazard Control Act N.J.S.A. 58:16A-50 

NJ Soil Erosion and Sediment Control Act N.J.S.A. 4:34-1 

Federal Resource Conservation and Recovery Act 42 USC 6901 £1 ssfl. 

New Jersey Solid and Hazardous Waste Regulations N.J.A.C. 7:26 

National Historic Preservation Act Regulations 36 CFR Part 800 

Executive Order 11990 40 CFR Part 6, Subpart A 

Farmlands Protection Policy Act of 1981, as amended 7 USC 4201 et sea. 

Federal Department of Transportation Regulations 49 CFR 171-179 
Subtitle C 

New Jersey Water Supply Management Act N.J.S.A. 58A 

New Jersey Endangered Species Act N.J.S.A. 23:2A-2 

U.S. Fish and Wildlife Coordination Act Regulations 40 CFR Part 302 

New Jersey Well Drilling Licensing Act N.J.S.A. 58:4 

New Jersey State Register of Historic Places N.J.S.A. 13:1B-15.128 

State Freshwater Wetlands Regulations N.J.A.C. 7:7A 

Federal Wetlands Regulations 40 CFR Part 230 

Occupational Safety and Health Administration Regulations 29 CFR 1910 

Clean Air Act Regulations 40 CFR Part 50 



TABLE 15 (Continued) 
CHEmcxwre^c AIUBS * ncs 

FOR DISCHARGE TO SURFACE WATER 

Compound 

Maximum 
Concentration 
Detected in 

Groundwater 
Otg/1) 

Mantnutn 
Concentration 

Detected in 
Surf s Water 

(sg/D 

NJ 
swo» 
(Sg/I) 
(IBQ 

NJPDES* 
(SI/I) 

FAWQC* 
(SI/I) 

(ARAR) 

Method 
Detection 

Limit* 
(Sl/1) 
(MDL) 

Anti-
Degradation 

Goaf 
(SI/I) Compound 

Maximum 
Concentration 
Detected in 

Groundwater 
Otg/1) 

Mantnutn 
Concentration 

Detected in 
Surf s Water 

(sg/D 

NJ 
swo» 
(Sg/I) 
(IBQ 

Aquatic* 
(ARAR) 

Potable* 
(ARAR) 

FAWQC* 
(SI/I) 

(ARAR) 

Method 
Detection 

Limit* 
(Sl/1) 
(MDL) 

Anti-
Degradation 

Goaf 
(SI/I) 

Nickel 224.0 56 114 31.45* 20.0 ND (20.0) f 

Vanadium •" 1,490.0 14.4 _ _ — 104) 14.4 | 

Zinc 811.0 292 • — 47 — ' — 20.0 292 | 

Note: 

Hie following conventional parameter limitt must el»o be considered: 

Parameter 
Maximum Detected 
In Ground Wittf 

Maximum Detected 
In Surface Water Limit Rationale | 

BOD _ XI ppm 25 ppm NJAC 75-5.1. 

COD _ 15 ppm 31 ppm Assume BODtCOD mtio is 04. 

TDS — 74 ppm 95 ppm 133% of natural background concentration. NJAC 7:9-4. 

pH 84 6.9 6545 NJAC 7:9-4! 

TSS 25.900 ppm - — 40 ppm NJAC 7:9-4. |j 

Whole effluent 
toxicity 

— — L,- 100 
s. > 1 

No observed effects using 100% effluent. NJAC 7:9-4. 1 

Treatability letting will determine the ebUiiy of e titetwent system to meet theee limit*. 

•New Jersey Surfece Weter Quality Standard* K1ACIW for FW2-NT Waters. 
*New Jersey Pollutant Discharge Elimination System Regulations NJAC 7:14A, Appendix F, Values for Determination of NJPDES Permit Tone 
Effluent Limitations. 
•Federal Ambient Water Quality Criteria. Quality Criteria for Water. May 1,1967. EPA 440/5-86-001. 
From "Toxics Rule". 

*MDLs are best available Contract Laboratory Program analytical method detection limit. (From Superfund Analytical Methods for Low 
Concentration Water for Organics Analysis (6/91) and Superfund Analytical Methods for Low Concentration Water for Inorganics Analysis (10/91)]. 

'Anti-degradation goal is based on the maximum concentration detected in surface water. If contaminant was not detected in surface water or if 
detected below the method detection limit, the MDL is the anti-degradation goal 

•Maximum Values for Protection of Aquatic Life. 
•Maximum Values for Protection of Potable Water Supplies. 
'Federal Ambient Water Quality Criteria; non-priority pollutants. 
*pH dependent criterion. Velue given based on a pH of 63 to 9JO. 
•Hardness dependent criterion. Value given based on an assumed total hardness of 15 mg/L 

— Value not available. 
ND • Not Detected 

Source: Higgins Farm ROD (9/92) 



\ ' TABLE 15 (Continued) 
. CHEMlCALWUflC AXAMs a WCT^ 

FOR DISCHARGE TO SURFACE WATER 

Compound 

Maximum 
Concentration 
Detected in 

Groundwater 
(Hfl) 

Maximum 
GOBCtttlttiOB 
Detected in 

Surface Water 
(fc/1) 

KI 
SWO* 
Cat/)) 
(TBC) 

NJPDES* 
(M/l) 

FAWQC* 
(4t/D 

(ARAR) 

Method 
Detection 

Limit* 
(48/1) 
(MDL) 

Anti-
Degradation 

Goal* fl 
(48/1) Compound 

Maximum 
Concentration 
Detected in 

Groundwater 
(Hfl) 

Maximum 
GOBCtttlttiOB 
Detected in 

Surface Water 
(fc/1) 

Aquatic1 
(ARAR) 

Potabk* 
(ARAR) 

FAWQC* 
(4t/D 

(ARAR) 

Method 
Detection 

Limit* 
(48/1) 
(MDL) 

Anti-
Degradation 

Goal* fl 
(48/1) 

13-Dichloiobenzenc 483 —  — 763 400 2,7003 103 ND (10.0) 

l>Dfcfclorobcn»ne S3 _ TO 400 4003 103 KD (10.0) 

14-Dichletobeniene 30.0 _ _ 763 400 4003 103 ND (10.0) 

Di-a-tnitytphthaUie 0.9 — _ 3 34300 _ S3 ND (S3) 

Di-o-ectylphthalate ND 13 _ 3 — — S3 ND (S3) 1 

Diethyl phthalatc 1.0 42.0 — 3 350300 23,000.0 S3 42.0 1 

Hexachkuobuudicne M — 1 — M — 044 13 ND (1.0) 1 

bopropytbenzene 43 — —  — •  —  .  —  13 ND (13) 1 

Naphthalene 038 — '  —  620 — •  — 13 ND (13) 1 

N-Butytbemene 3.0 — . — — — — 13 ND (13) 

N-Ptopylbetaene 43 — — — — — 13 ND(13) 

P-Isopropyltolucne 3.0 — — . — — — " 13 ND (13) 

Phenol 9.0 — —  2560 1500 — S3 ND (S.0) 

Sec-Butylbenienc 4.9 — — — — — . 13 ND (13) 1 

TtTt-Bufytbenzene 4.9 — — ' — — 13 ND (1.0) | 

133-Trichlorobenzcne 14 — — 250 — — 13 ND (1.0) 1 

13,4-Trichlorobenzene 1.7 — — 2S0 — — . 103 ND (103). 1 

13,4-Timethylbenxene 12 — -  —  — . — — . . 13 ND (13) 

133-Trimethylbcnzene 3.9 —  — — —  —  13 ND (1.0) 

Inorjinic Compounds 

Aluminum 304,000.0 2310.0 — •  —  — 873" 100.0 -23103 

Antimony 2U —  ' —• 1300 . 146 143 S3 ND (S3) 

Barium 1390.0 273 1.000 —  —  •  203 273 

BetyUium 25.7 —  ' — S3 — 03077 13 ND (13) 

Cadmium 4.1 — 10 0313 10 025) 13 ND (13) 

Chremium 4033 — so 039 SO 113 103 ND (10.0) 

Cobalt 8263 12 — —  — —  103 ND (103) 

Copper 8750.0 64 — S3 '  — •  •  232* 103 ND (103) 

boa 433,000.0 4950 — — 3003* 1003 4.950 

Lead 814 123 so .75 so 028* 03' 123 

Magnetium 27,200.0 3.780 — — -  —  — 5300.0 ND (5,0003) 

Msnpncw 34300.0 323 — — '  —  503* 103 IBS 

Source: Higgins Farm SOD (9/92) 
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TABLE 15 
CHEMICAL-SPECIFIC ARAKl a TBC» 

FOR DISCHARGE TOSURFACE WATER 

• 

Compound 

Maximum 
Concentration 
Detected in 

Ground Water 
(ftg/1) 

Mtrfmum 
rflffHttltiflH 
Detected fat 

Surface Water 
Ow/i) 

NJ ' 
SWQ* 
(»A) 
(IBC) 

KJPDESP 
<88/>) 

FAWQC 
(88/1) 

(ARAR) 

Method 
Detection 

Unit* 
(88/1) 
(MDL) 

Anti-
Depadation 

Goal* 
(88/1) Compound 

Maximum 
Concentration 
Detected in 

Ground Water 
(ftg/1) 

Mtrfmum 
rflffHttltiflH 
Detected fat 

Surface Water 
Ow/i) 

Aquatic' 
(ARAR) 

Potable* 
(ARAR) 

FAWQC 
(88/1) 

(ARAR) 

Method 
Detection 

Unit* 
(88/1) 
(MDL) 

Anti-
Depadation 

Goal* 
(88/1) 

Volatile Orpnici I 

Acetone " "* 
* 

53 _ _ — 10 ND (1.0) 1 

13000 _ _ J300 — . 12 10 ND (1.0) 1 

Bramobeaaene 1.4 __ — — 10 ND 0 0) 1 

Carbon Ditutfide 11 SJ0 - — — ' — — io SO 1 

Gabon Tetrachloride 13 1-4 — 35100 — 0-25 10 13 1 

Chlorobenzene 1.100.0 — ISO 488 680.0 10 ND (1.0) 1 

Chloroform 33.0 - — 28,900 — . S.7 IO ND (1.0) 1 

2-Cbloroioluene IS — — • — — — 10 • ND (1.0) 1 

4-Chlorotoluene IS — — — — — 10 ND (1.0) 1 

G»-13*Dirhloroethcne 76.0 — — 11300 — — 10 ND (1.0) 

U-Didtloroethane 3.0 — — — — m- . 1.0 ND (10) 

13-Dichlotoethane 320.0 — — 20,000 — 038 10 ND (1.0) 

14-Dichtoroethene 10.0 — 11,600 — 0.QS7 10 ND (1.0) 

13-Dichloropropane 0.S6 — — 3,700 — 032 10 ND (10) 1 

lJ-Dichloropropene G — .  — 244 r — IO ND (1.0) 1 
Etbylbcnzene 1.0 — — 31000 1,400 1100.0 10 ND (1.0) 1 
Tian*-12-Dichloroethene 13.0 _ — 11,600 — 700.0 10 ND (10) 1 
UJj-Tetrarhloroerhanc IS — — 1400 — 0.17 1.0 ND (1.0) 

Tetrachloroethene 270.0 _ — 840 - — 03 10 ND (10) 

Toluene 1.9 u — 17100 14300 6300.0 10 13 

IXU-Tetrachloroethane • M — — 9320 •' — — 10 ND (10) 

U.l-TriehJoroe thane 42 ... — 18.000 18100 1100.0 IO ND (10) 

lX2-Trichlcroethane 1.100.0 — — 9,400 — 03 10 ND (10) 

Trichloroethene 220.0 — — 45000 — 17 10 ND (1.0) 

Tricblorofluotomeihane 33 — — 11300 — — 10 ND (10) 1 
Vinyl chloride 86.0 — — — • — 10 10 ND (10) 1 
Xylenes (total) 118 — — — — — 10 ND (1.0) | 

StmKolatOe Organic* 

Bis(2<hloroethyl)eth*r 10 _ • — ' — — 0031 so ND (SO) 

Bis(2<«thylhexyt)phthalate 10.0 _ — 3 — 13 3.0 ND (SO) 

2-ChlorophenoI " 6.0 — — 4380 — • — SO ND (5.0) 

Source: Higgins Farm ROD (9/92) 



TABLE 14 (Continued) 

Ground Water and Surface Water ARARs - Higgku Dbpoaal 

Pesticide/PC Bi Max. Cone. Delected 1 NJ Surface 1 Federal Surface "NJ UM NJ Drinking Federal Drinking 
in Ground Water I Water Criteria01 I Water Criteria'" | Standards *') Water MCI.*'" Water MCI.*'" ' 

Aldrin 0. I| OOOOI35 1 1.3 0.04 
alpha-DIIC 0097 0.00)91 0.34 6.02 
beta-BIIC 0041 0.137 . 0.34 0.20 
iklta-BIIC 0.04 0.34 

Lamma-BIIC (Lindane) 00)4 2.0 0.16 020 02 
alpha-Ctdnrdane 0.064 0.000277 0.004 0.50 1 2 
gamma-Chlordane 0.11 0000277 0 004 0.50 2 
4.4--DDE 0 21 0.000588 14 0.10 
4.4--DDD 0019 O.OOOS32 0.01 
4.4"-DOT 0013 0 000588 0.QI 

EndouilfMl 0053 0.056 0.0087 040 

Heplaclilar 0.06 0.000208 0.0036 0.40 0.4 

1 lepUchiar epoxide 0042 0.000103 0.20 0.2 

PCB* 0.57 0.000244 0014 0.50 0.50 05 

Note*: 
(1) NJ.A.C. 7:9-4' 
(2) EPA 44WS-86-00I 
(J) N J.A.C. 7:9-6 
(4) N J A C. 7:10-16 
(5) 40CFR 141 
(6) Blank - No ARAR 
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TABLE 14 (Continued) 

Ground Water and Surface Water ARAR* - Higgtni Disposal 

I*™™ Inorganict (ug/l) 1 Max. Cone. Detected 1 N1 Surface 1 Federal Surface 1 NJ GW 1 NJ Drinking Federal Drinking I*™™ Inorganict (ug/l) 1 
in (hound Water ] Water Criteria'" I Water CriteriaI Standards f a )  \  Water MCl-s'" Water MCl .s'" 

Aluminum I 69.300| 1 87 20° || 

Antimony 1 13.1 12.2 14 20 B 6 

.Arsenic 1 35.5 0.0170 | 13 8 50 

Barium 1 1.090 2.000 I! 2,000 2,000 

Beryllium 1 13 1 U 0.0077 20 4 
Cadmium 1 3.1 10 0.025 4 5 
Calcium 1 93,000 1 
Ctmunium 1 1.690 160 II 100 II loo 
Cobalt 103 
Copper 1 177 2.32 1,000 

165,000 300 300 
HI | 5 028 10 

iMacnesium 65.400 H 
^Manganese 10.300 n 50 50 

341 1 516 3145 100 

j Potassium 23.600 

flSdentum 4.5 10 50 50 
42 1641 

132.000 B 50,000 

Vanadium 262 I 
Zinc 337 1 5,000 

Notes: 
(1) N.J.A.C. 7:9-4 
(2) EPA 440/5-86-001 
(J) N.J A C. 7:9-6 
(4) N.I.AC. 7:10-16 
(5) 40CFR 141 
(6)Blank-NoARAR 

p:'8IIOI2IO\rsrptMw Page 2 of 3 



TABLE 14 

Cround Water and Surface Water ARARs - Higgins Disposal 

Volslik Organic Compounds (ug/l) Mix. Cone. Delected NJ Surface Federal Surface 'tiJ UW ^^N r̂inkin^*,*n Federal Drinking 
1 in Onw-Ml Water Wiler Criteria'" Water Criteria1" | I Standards oj Water MCI.a'4' Water MCl.s'" 

Acetone -1 40 1 700 • 

Benzene I 910 0.15 1 2n . 1 1000 5 
Cartxm Disuirtde 25 H 
Cartwn Tetrachloride | 160 0.363 0 25 2 2 5 
Ctilorobenzene | 3.100 22 68U 4 56 
Chloroform | 1.700 567 6 .. 
1.2-Dtchlorncdiene(total)„ rln 770 11,600 10 70 70 
l.l-Dichloroetliine 1 69 1 70 50 
1.2-Dtchlorocdiane 1.400 0.291 0 3s|| 2 2 5 
l.l-Dkhlnroediene | 190 . 4.81 | 0 05701 2 7 
Mediylcne Chluride 330 2 4911 2| 3 
1.1,2.2-TetrscNrocthane 460 I 7 2 |  2 1 
Tetrachloroethene 560 0.388 | .1 1 5 
toluene 41 7.440 | 6.800 1.000 1,000 
1.1,1 -Tnchlmetfiane 560 127 3.100 30 30 200 
l.l,2-Trichln>ctwne S3 13.5 0j6 3 3 5 
1 rtddotedtene 2.200 MJ9 2.70 1.00 1 5 
Vinyt Chloride 68 0 083 1 2 5 2 2 
Xylenes (total) 53 40.i 1 . 0 0 0  .  10 

Semi-Volatile Organic Compounds (ug/l) 1 | Mix. Cone Detected 
I in (iround Water 

1 NJ Surface 
I Water Criteria1" 

1 Federal Surface 
1 Water Criteria 

NJ CW 
Standards o) 

NJ Drinking 

Water MCI .s141 

Federal Drinking 
Water MCI .s'" 

llis (2-elhylhexyl) pMulale 1 
1 ' 

1 1-76 1 ' F« 30 
2-CMorophennl 39 122 H 40 
1,2-l>chlorobenzene 1,800 2.520 1 2.700 600 600 600 
1,3-Dichlarobenzcne 4 2.620 400 600 600 75 

|l.4*-DichIorobenzene 89 343 400 75 
sDiediyl pMulale 5 21.200 23.000 5,000 

M-Mediyhidhslene 7 
iNapdulene 44 30Q 
Iptwnol 55 20.900 4.000 

|l.2.4-Trichlorobenzene 3 9 8 70 

Notes: 
(1) N.J.A.C. 7:9-4 
(2) EPA 440/5-86-001 
(3) N.I A C. 7:9-6 
(4) N J A C 7:10-16 
(5) 40 OR 141 
(6) Blink - No AKAK 
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TABLE 13 (Continued) 

SUMMARY OF ENVIRONMENTAL EVALUATION 
HIGCINS DISPOSAL 

Compound of 
Potential Eihting Condition 

Potential Risk Level Bated on Haz­
ard Quotients Comment* 

FCBt 

Enceede EqP Sediment Guideline Value and NOAA 
ER-L and ER-M. 

Esceetk nafaoe aoil badt̂ ound and oral toxicity data. 

Pueeitile concern in eedimeoL 

Poaiibte concern to wildlife and home* in 
aurface aoil*. 

Ruk likely in aedmrenl and turface aoila 
. due to frequency of detection and 

number of eaceedancea. L 

PAH* 

Emeeda NOAA ER-L 

Eaceeda turface aoil baefcpound and/or oral toxicity 
tfcia. 

PoaaiMe concern in eedunenL 

No concern in aurface aoil*. 

Low number of eacecdancea in eeduneel per com­
pound Ctayaenc delected in only 1/9 aedimenl 

aamptea 

Eaceeda turface aoil background. No concern in aurface aoilx Low frequency of detection, compound 
detected below oral toxicity data U 

Silver 
Eaceedi NJ and USEPA AWQC. 

Eaceeda NOAA ER-L and eediment hadiffnund. 

Probable concern in aurface water 

Pontile concern in acduneal. 

Only detected in one aurface water temple. 

Only 1 eaceedancc in 9 lediroent aamptea Ruk 
likely to be lower than HO auaceatt. 

No concern in turface loth- Low frequency of detection. 

. Zinc 
Eaceedi turface aoil background and oral toxicily data Poeaible concern to wildlife and bonca m 

aurface aoila 
Ail aamptea below general aurface toil 
backfpound Icvch, risk likely to be leaa 

than HQ euggest*. 

Nate*: ' 

EijP - Eijuibbriuro Pwtittowng Method for deriving Sediment Guideline Valuta 
AWOC m AinHf* Wilcf Quility Crilcra 
NOAA ER-L - National Ocean* ami Atmoephenc AAninulratton'i EtfaU Range - Low 
NOAA ER-M - National Oceanic and Almoaphmc AdmmialralMo'k Effects Rang* • Medm 

• 



TABLE 13 (Continued) 

SUMMARY OF ENVIRONMENTAL EVALUATION 
HIGG1NS DISPOSAL 

Compound of 
Potential E xiiling Condition 

Potential Risk Level Rased on Haz­
ard Quotients Comments 

DDE. DDD. DDT 

E»cee«bE«|P Sediment Guideline Value and NOAA 
ER-L and ER-M. 

Exceerb surface sod background and aril toxicity data. 

DDE md DDD: Possible concern in sedi-
mcnL DDT: Probable coocera m seduncnL 
DDE, DDD and DDT: No concern in sur­

face aoil. 

Cunyounds known lo bioaccumulxlc Risk likely in 
sediment. 

Only detected in 219 sediment samutcs 1 

S Enbin 

H boo 

Lead 

F NOAA ER-L 

Ensafc NJ and USEPA AWQC. 

Eacesdi Nl and USEPA AWQC. 

Eaoeedi NOAA ER-L and sedinn* 
background. 

Exceeds oral toxicity data and surface sod 
tadgwst 

Probable concern in sodonaa 

Possible ooncsrn in surface water 

Passible concern in notice wales and sedi-
msnL Probable concern lo wildlife in sur­
face soiL Possible cancan to hones in sur-

taccsoil. 

Only detected in 1/9 sediment samples. EqP Guide | 
lire Value md ER-M nor exceeded 

UnTdkaed backpound sample also exceeded crite­
rion. 

(Jnfittered background sample also exceeded crite­
rion. 

Only 2 exrredsncfs in 9 sediment samples, cotn-
pound is considered ubiquitous • 

Surface soil concentrations exceeded US. soil back- 1 
•round in only 5 of 4t sanvks II 

I Mercury 

I Nickel 

Erc—r. Aauatic Toiocily value for fresh water. 

Exceeds NOAA ER-L and sediment 
bsckgwad. 

Exceuk surface soil background and oral toxicity data. 

Exceeds NOAA ER-L and eedimeM background. 

fajj-̂ nminsudkeoaa. 

Possible concern in sediment and 
surface soils. 

Pu—ibis concern in sediment. 

Csnyound known lobiaaccumulalc and 
biomagmfy. Risk likdy based on number of 

excecdmces and frequency of detection 

Background sample also exceeded ER-L. 



TABLE 13 
SUMMARY OF ENVIRONMENTAL EVALUATION 

HIGGINS DISPOSAL 

Compound of 
Potential 
Concern 

Alibin 

Eliding Condition 

Exceeds EqP Sediment Guideline Value 

Potential Risk Level Based oo Haz­
ard Quotients 

Possible concern til sediment 

Comments 

Camfnund known lo bioaccumulale. bul exceeded 
sediment criterion in 

only one sample. 

Exceeds NJ and USEPA AWQC. 

Exceeds sediment background and oral 
toanlydau. 

Probable concern to wildlife in surface water 
and sediment. Fusible cancan lo bancs in 

surface water. 

Ubiquitous compound; not expected to btamafpiify 
in food chains; risk likely io be Iowa than HQs 

Antimony 
Exceeds surface aorl baefcpound and oral toxicity data. Probable concern to wildlife in nssface soils. 

P™..;ht> enneem to horses in surface tosh 
Only detected in 2/48 surface roil xamplci, 
si«k tikdy lo be lower than IIQ suggests. 

Exceeds Ni and USEPA AWQC. 

Exceeds surface soil background and oral toxicity data 

Possible concern in surface water. 

No concern in surface soils. 
Only slight exceedancc of AWQC. 

Chkrdane Excee* Nl and USEPA AWQC Possible concern in surface water. Only detected in one surface water 

Exceeds NJ AWQC. 

Exceeds acdimctX background and NOAA ER-L and 
ER-M. 

Possible conccsn in sulfas 
and sediment. 

Did not exceed USEPA AWQC 

(My I esrrrdance m 9 sediment samples. 

fqifff 

Exceeds NJ and USEPA AWQC. 

Exceeds sedisncsa background asid NOAA ER-L 

Exceeds surface soil bsck^ound and oral toxicity data 

Possible concern in surface water, 
sediment and surface soils 

Background unfdlered surface wales' sample also 
exceeded criteria, filtered samples 

did nut exceed criteria. 

Only 2 exceedances in 9 

Only 3/48 surface soil samples exceed general sur-
faoc soil background levels. 

Diekkin Exceeds EqP Sediment Guideline Value and NOAA 
ER-LmdER-M. 

Probable concern in sediment Risk likely, based on frequency of detection and 
number of exceedances 



TABLE 12 (Continued) 

SUMMARY OF HAZARD INDICES AND CANCER RISKS 
HIGGINS DISPOSAL 

EXPOSURE POPULATION HAZARD CANCER 
AND PATHWAY INDEX RISK 

RECRRATIONALIST (Dirty Brook) 
Dermal Contact with Surface Water 6E-04 4E-09 
Ingestion of Sediment 5E-03 2E-07 
Dermal Contact with Sediment 3E-03 3E-08 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 9E-03 3E-07 

RECRRATIONALIST (Unnamed Brook) 
Dermal Contact with Surface Water 1E-01 1E-08 
Ingestion of Sediment 7E-03 4E-07 
Dermal Contact with Sediment 3E-03 4E-08 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 1E-01 4E-C7 

• Adult Resident Cancer Risks are 30 year exposures, 
24 yean adult exposure plus 6 yean child exposure 

mi4!0401 TABLEUL: 



TABLE 12 (Continued) 
SUMMARY OF HAZARD INDICES AND CANCER RISKS 

HIGGINS DISPOSAL 

EXPOSURE POPULATION 
AND PATHWAY 

HAZARD 
INDEX 

CANCER 
RISK 

ADOLESCENT TRESPASSER 
Ingestion of Outdoor Surface Soils 
Dermal Contact with Outdoor Surface Soils 
Inhalation of Volatilized Chemicals 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

ADOLESCENT TRESPASSER 
Ingestion of Surface Water 
Dermal Contact with Surface Water 
Ingestion of Sediment 
Dermal Contact with Sediment 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

LANDSCAPE/UTILITY WORKER 
Ingestion of Outdoor Surface Soils 
Dermal Contact with Outdoor Surface Soils 
Inhalation of Volatilized Chemicals 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

LANDSCAPE/UTILITY WORKER 
Ingestion of Subsurface Soils 
Dermal Contact with Subsurface Soils 
Inhalation of Volatilized Chemicals 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

ADULT RESIDENT 
Ingestion of All Surface and Subsurface Soils 
Dermal Contact with All Surface and Subsurface Soils 
Ingestion of Ground Water 
Dermal Contact with Ground Water 
Inhalation of Volatile Chemicals in Ground Water 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

CHILD RESIDENT 
Ingestion of All Surface and Subsurface Soils 
Dermal Contact with All Surface and Subsurface Soils 
Ingestion of Ground Water 
Dermal Contact with Ground Water 
Inhalation of Volatile Chemicals in Ground Water 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

ADULT NEIGHBORING RESIDENT 
Inhalation of Volatilized Chemicals 
Ingestion of Ground Water 
Dermal Contact with Ground Water 
inhalation of Volatile Chemicals in Ground Water 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

CHILD NEIGHBORING RESIDENT 
Inhalation of Volatilized Chemicals 
Ingestion of Ground Water 
Dermal Contact with Ground Water 
.Inhalation of Volatile Chemicals in Ground Water 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

5E-02 SE-06 
5E-02 8E-07 
JE-04 9E-07 
1E-01 6E-06 

4E-03 3E-08 
4E-02 4E-07 
3E-03 8E-08 
4E-03 6E-08 
5E-02 5E-07 

3E-02 4E-07 
9E-03 2E-08 
6E-04 1E-07 
4E-02 5E-07 

IE+00 . 9E-08 
2E-03 4E-09 
6E-04 1E-07 
1E+00 2E-07 

9E-02 6E-05 
1E-01 9E-06 
8E+01 3E-03 
1E+01 6E-04 
4E-01 2E-03 
9E+01 5E-03 

9E-01 4E-05 
2E-01 3E-06 
2E+02 1E-03 
2E+01 2E-04 
2E+00 1E-03 
2E-HJ2 2E-03 

6E-03 1E-04 
8E+01 3E-03 
1E+01 6E-04 
4E-01 2E-03 
9E+01 SE-03 

3E-02 6E-0J 
2E+02 1E-03 
2E+01 2E-04 
2E+00 1E-03 
2E+02 2E-03 



TABLE 12 
SUMMARY OF HAZARD INDICES AND CANCER RISKS 

HIGGINS DISPOSAL 

EXPOSURE POPULATION 
AND PATHWAY 

HAZARD 
INDEX 

CANCER 
RISK 

TRACTOR OPERATOR 
Inhalation of Respirable Particulates from Outdoor Surface Soils 4E-06 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 4E-06 

1E-08 
IE-08 

STABLE EMPLOYEE 
Ingestion of Outdoor Surface Soils 6E-02 
Dermal Contact with Outdoor Surface Soils 3E-0I 
Inhalation of Volatilized Chemicals 5E-03 
Ingestion of Ground Water 4E+01 
Dermal Contact with Ground Water 8E+O0 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 5E+01 

4E-06 
5E-06 
5E-03 
9E-04 
3E-04 
1E-03 

STABLE EMPLOYEE 
Ingestion of Indoor Surface Soils 5E-01 
Dermal Contact with Indoor Surface Soils 8E-01 
Inhalation of Volatilized Chemicals from Indoor Surface Soils 5E-10 
Inhalation of Respirable Particulates from Indoor Surface Soils 1E-OS 
Ingestion of Ground Water 4E+01 
Dermal Contact with Ground Water 8E+00 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 5E+01 

3E-05 
4E-03 
3E-13 
9E-09 
9.E-04 
3E-04 
1E-03 

GARAGE EMPLOYEE 
Ingestion of Outdoor Surface Soils 2E-01 
Dermal Contact with Outdoor Surface Soils 2E-01 
Inhalation of Volatilized Chemicals 4E-03 
Ingestion of Ground Water 3E+01 
Dermal Contact with Ground Water 6E+00 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 3E+01 

6E-05 
1E-05 
3E-05 
6E-04 
2E-04 
9E-04 

ADULT CLIENT ATS ITOR 
Ingestion of Outdoor Surface Soils 2E-02 
Dermal Contact with Outdoor Surface Soils 3E-02 
Inhalation of Volatilized Chemicals 5E-04 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 4E-02 

3E-07 
4E-07 
9E-07 
2E-06 

ADULT CLIENT/VIS ITOR 
Ingestion of Indoor Surface Soils IE-01 
Dermal Contact with Indoor Surface Soils 2E-01 
Inhalation of Volatilized Chemicals from Indoor Surface Soils 2E-10 
Inhalation of Respirable Particulates from Indoor Surface Soils 8E-07 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 4E-01 

2E-06 
3E-06 
4E-14 
2E-10 
6E-06 

CHILD dJENTAflSITOR 
Ingestion of Outdoor Surface Soils 4E-02 
Dermal Contact with Outdoor Surface Soils 3E-02 
Inhalation of Volatilized Chemicals 2E-03 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 7E-02 

7E-07 
5E-07 
3E-06 
4E-06 

CHILD CLIENT/VISITOR 
Ingestion of Indoor Surface Soils 3E-01 
Dermal Contact with Indoor Surface Soils 3E-01 
Inhalation of Volatilized Chemicals from Indoor Surface Soils 7E-10 
Inhalation of Respirable Particulates from Indoor Surface Soils 3E-06 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 6E-0I 

5E-06 
4E-06 
1E-I3 
6E-10 
9E-06 



TABLE 11 (Continued) 

TOXICITY VALUES: POTENTIAL NON-CARCINOGENIC EFFECTS 
HICCINS DISPOSAL 

INHALATION EXPOSURE 

Notes: 

HEAST 
IRIS 
ECAO 
UF 
MF 
H 
A 
S 

Not Available 
Health EfTecte Assessment Summaiy Tables (USEPA, 1994). 
Integrated Risk Information System (USEPA, 1994). 
Environmcntsal Criteria and Assessment Office (USEPA, 1994). 
Uncertainty Factor, to account for inter- and intraspecies extrapolation and extrapolation from subchronic to chronic exposures. 
Modifying Factor, to account for uncertainty in the test program. 
Variation in Human Sensitivity 

Adverse Effect Level (LOAEL) to No Observed Adverse Effect Level (NOAEL) 
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TABLE 11 (Continued) 

TOXICITY VALUES: POTENTIAL NON-CARCINOGENIC EKKECTS 
H1CCINS DISPOSAL 

INHALATION EXPOSURE 

Chronic RID Confidence Critical RID RID - Uncertainly Fac­ Modtfyfcif 
(•fAn-in) Level Effect B«i« Source tor Factor II 

Endoaulfan ruliale - - - -
_ 

Endrin - - - - IRIS, HEAST -

Hcptaddor - ' - - - IRIS. HEAST - -

Hcptadilar epoxide - - - - IRIS;HEAST — — 

Mcthoxydilar IRIS; HEAST Mcthoxydilar IRIS; HEAST 

INORGANICS 

Antimony 
_ _  IRIS; HEAST _ 

Antimony 
IRIS; HEAST 

Ancaic 
IRIS; HEAST -

Ancaic ~ ' 
IRIS; HEAST 

Beryllium 
IRIS; HEAST .. 

Beryllium ~ 
IRIS; HEAST 

pxipruwi _ - - - IRIS; HEAST -

Chromium 111 
IRIS; HEAST 

Chromium 111 ~ 
IRIS; HEAST 

Lead 
IRIS; HEAST — _ 

Lead 
IRIS; HEAST 

lilflMMKI I.4E-05 Medium Inrtcared prevalence of rerpi- Inhalation IRIS 300 3 
IVIWÎ fW^W ralory tymplorai and paycho-

motor dialuibanccx. 

Mercury S.6E-05 - Neurotoxicity Inhalation HEAST 30 -

_ IRIS; HEAST _ 
Nickel pending IRIS; HEAST 

_ IRIS; HEAST _ 
Selenium *•* 

IRIS; HEAST 

' _ IRIS. IIEAST 
Silver 

IRIS. IIEAST 

_ IRIS; IIEAST .. 

Thallium 
IRIS; IIEAST 

_ IRIS; IIEAST .. 

Vanadium 
IRIS; IIEAST 
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TABLE 11 (Continued) 

TOXICITY VALUES: POTENTIAL NON-CARCINOGENIC EFFECTS 
HIGGINS DISPOSAL 

INHALATION EXPOSURE 

Ckrayc RID Coafltec Critical RID RID Uncertainty Fac­ Mo*Uyta| 

tetAv-Jiv) l-"d Effect Ibil. 1 Sonrcc tor Factor 
„ . J 

1,4-Didilcrobenzcne 2 3E-1 MuHigeneralian liver Inhalation HEAST 100 
-

IRIS; HEAST — -

Dietyiphth»Uu 
IRIS; HEAST 

IRIS; HEAST — — 

Ftuoraalhaie • 
IRIS; HEAST 

_ IRIS; HEAST — — 

Ftuarcne •• 
IRIS; HEAST 

IRIS; HEAST — -

lndcoo( 1,2,3-cd)pyn»e 
IRIS; HEAST 

IRIS; HEAST 

IRIS; HEAST 

— — 

2-MdhyfauphUulcne 
— 

IRIS; HEAST 

IRIS; HEAST - ' a 
n^niHBGRB 

IRIS; HEAST __ 
Phenantfarcne — 

IRIS; HEAST 
H 

• IRIS; HEAST - 1 Pyrcne 

PESTICIDES/PCBa 
IRIS; HEAST — " ~ 

Polychkxinaled biphenyil 
IRIS; HEAST 

Aldrin 
_ Liva.diet Oral IRIS — . — 

Aldrin 
Liva.diet 

IRIS, HEAST 

IRIS. HEAST 

— — 

alpha-BHC 
IRIS, HEAST 

IRIS. HEAST |n 
bcU-BHC 

IRIS, HEAST __ 
delu-BHC 

* 
Liver OraMid IRIS.HEAST — — 

Chlordane(alptu£aiiinia) Liver OraMid 

IRIS; HEAST M 

4.4DDD 4.4DDD 
_ IRIS. IIEAST — • — 

4,4-DDE — 4,4-DDE 
IRIS. IIEAST - -

4.4-DDT ~ 4.4-DDT 
IRIS. IIEAST - -

Didikin 
IRIS. HEAST _ .. 

Endosullan II 
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TABLE 11 (Continued) 

TOXICITY VALUES: POTENTIAL NON-CARCINOGENIC EFFECTS 
HIGCINS DISPOSAL 

INHALATION EXPOSURE 

Chronic RID ConMence CrUcai RID 
llntk 

RID . 
Sonrce 

Uncertainly Fac­
ie' 

Modifytaf | 
Factor II 

rw*irf 
HEAST 

' 

1.1,2-TndiWorlhine •* 
HEAST 

IRIS; HEAST — 

Tridikxocthene 
IRIS; HEAST 

IRIS; HEAST _ — 

Vinyl chloride "• 
IRIS; HEAST 

_ IRIS; HEAST — — 

Xylenes (loul) 
IRIS; HEAST 

SEMI-VOLATILES 
IRIS; HEAST mm — 

Accnaphdiene 
IRIS; HEAST 

IRIS; HEAST mm — 

AcenapMiykne 
IRIS; HEAST 

ArihmcM — - - IRIS; HEAST - — 

IRIS; HEAST . 
Benzo(a)anlhracene 

IRIS; HEAST . 

IRIS; HEAST — — 

Bcnzo(a)pyRno "* 
IRIS; HEAST 

IRIS; HEAST 1 Bcnzo(b)flooranlbene ~~ 
IRIS; HEAST 

0 IRIS; HEAST — — 

Benzo(k)iluaraalhene "• 
IRIS; HEAST 

mm IRIS; HEAST — -

Bcnzo(gjM)pyrtne — IRIS; HEAST 

IRIS; HEAST — — 

bis(2-elhylhexyl)|dnhlste 
IRIS; HEAST 

mm IRIS; HEAST — — 

Butyfocnzyl phlhalate 
IRIS; HEAST 

_ IRIS; HEAST -

Carbezole 
• IRIS; HEAST - -

Chryicne 
IRIS; HEAST — 

Dibenz(aji)anlhnccne 
IRIS; HEAST 

.. IRIS; IIEAST — 

Dibcnzoluran 

1,2-Dichlorobcnzcne 4.0E-02 - Decreased body weigh! gain Inhalation IIEAST 1000 •* 

1,2-Dichlorobcnzcne 
IRIS; IIEAST .. -

1,3-Dichlorobenzene 
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TABLE 11 (Continued) 

TOXICITY VALUES: POTENTIAL NON-CARCINOGENIC EFFECTS 
HIGGINS DISPOSAL 

INHALATION EXPOSURE • 

Chroatc RID Confidence Critical RID RID Uncertainty Fac­ Mo4iiyta| 

n»mir*l In/la-Avl l-e*el Effect H-sls Sonne tor Factor 

VOLATILES | 
Acetone IRIS; HEAST ~ ll Acetone IRIS; HEAST u 

IRIS — H Benzene pending - IRIS 
y 

2-BuUnone 2.9E-OI Low Decreased fetal birth Inhalation IRIS 1000 3 

Carbon disulfide 2.9E-03 - Fetal toxicity Inhalation HEAST 1000 -

Carbon tetrachloride - - - - IRIS; HEAST - -

Chlorobcnzene 5.0E-03 - Liver and kidney effect* Inhalation HEAST 10,000 

Chloroform - - - - IRIS; HEAST - -

1,1-DicMaraelhane I.OE-OI - Kidney damage Inhalation HEAST 1000 - . 

1.2-Dichlocoethane I.0E-02 Low Gastrointestinal tract, liver and - EC AO 1000 -1.2-Dichlocoethane 
kidney damage 

l.l-DRMoroethene 
IRIS; HEAST 

l.l-DRMoroethene "* 
IRIS; HEAST 

cis-l.2-Dichloroclhene 
IRIS; HEAST 

cis-l.2-Dichloroclhene ~ 
IRIS; HEAST 

lrans-l.2-D«dilocoethene 
IRIS; HEAST .. 

lrans-l.2-D«dilocoethene ** ~ 
IRIS; HEAST 

Elhy[benzene 2.9E-OI Low Developmental toxicity Inhalation IRIS 300 1 

HcxacMorobutadiene 

Methylene chloride 
IRIS; HEAST .. 

Methylene chloride 
IRIS; HEAST 

1,1,2.2-Tetrachloroethane 
IRIS, HEAST — 

1,1,2.2-Tetrachloroethane — 
IRIS, HEAST 

IRIS, HEAST -

Tetrachloroelhene 
IRIS, HEAST 

Toluene I.IE-OI Medium Neurological effects Inhalation IRIS 300 1 
_ IRISIIEAST .. 

1,1,1 - TrichkwOethane 
IRISIIEAST 
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TABLE 11 (Continued) 
TOXICITY VALUES: POTENTIAL NONCARCINOCENIC EFFECTS 

IIIGCINS DISPOSAL 

ORAL EXPOSURE 

• . 
Chronic RID 
(â ftg-day) 

Confidence 
Lcvd 

Critical 
Effect 

RID 
Basis 

RID 
Source ' 

Uncertainty 
Factor 

Modifying 
Factor 

" 

Nidtel(solublc salts) 2.0E-02 Medium Decreased body and organ weights Oral IRIS 300 1 

Selenium S.0E-03 High Clinical adenosis Epidemiology 
study 

IRIS 3 1 

Silver J0E-03 Low Argyria Oral IRIS 3 1 

Thallium - - - - IRIS; HEAST -
" 

Vanadium 7.0E-03 - - Oral I1EAST too —:—1 
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TABLE 11 (Continued) 
TOXICITY VALUES: POTENTIAL NONCARCINOCENIC EFFECTS 

HIGGINS DISPOSAL 

ORAL EXPOSURE 

CkoM 
Chronic KID 
(mg/fcg-day) 

Confidence 
Level 

Critical 
Effect 

RID 
Basis 

RID 
Source 

Uncertainty 
Factor 

Modifying 
Factor 

Heptachlor •5E-04 Low Liver Orsl, diet IRIS. HEAST 300 1 

Heptachlor epoxide 1.3E-05 Low uncased Liver weight Oral.diet IRIS.HEAST . 1000 1 

Mdboxychtar 3E-3 Low Ecessivc Loss of Litters Orsl IRIS 1000 1 

INORGANICS 

Antimony 4.0E-04 Low Longevity, blood glucose, and 
cholesterol 

Oral IRIS 1000 1 

Arsenic 
3.0E-04 Medium Hyper pigmentation. keratosis and 

ponible vascular 
oomplicatians 

Oral IRIS 3 1 

Beryllium 3.0E-03 Low No adverse effects Oral IRIS 100 1 

Cadmium 3.0E-04 (waler) 
lOE-OJ(food) 

High Significanl proteinuria Oral IRIS 10 1 

Chromium III I.OE+OO Low No adverse effects observed Oral IRIS 100 10 

Lead - - - - IRIS; HEAST - -

Manganese I.4E-0I (food) 
3.0E-03 (waler) 

- CNS effects Oral IRIS 1 1 

Mercury J.OE-04 - Kidney effects . Oral IIEAST 1000 -
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TABLE 11 (Continued) 
TOXICITY VAI.UES: POTENTIAL NONCARCINOGENIC EFFECTS 

HIGCINS DISPOSAL 

ORAL EXPOSURE 

amlrd 
Chronic RID 
(mg/kg-doy) 

Confidence 
Level 

Critical 
Effect 

RID 
Basil 

RID 
Source 

Uncertainty 
Factor 

Modifying | 
Factor 

PESTICIDES 

Polychiorinaled Biphenyb 2E-03 - Immune System toxicity - HEAST 300 
" 

Aldrin 3.00E-03 Medium Liver Oral .diet IRIS 1000 1 

alpha-BHC - - - - IRIS, HEAST - -

beu-BHC - - - - IRIS. HEAST - -

delta-BHC - - - iria. head - -

Chlordane(ilpha£anmu) 6.00E-03 Low Liver Oral,diet IRIS 1000 1 

4,4*-DDD 3E-03 Low Low body weight- Oral, diet ECAO 10,000 -

4,4-DDE 7E-04 Low Mild liver and hepatic lesiona Oral, diet ECAO 10,000 

4.4*-DDT 3E-4 Medium Liver lesions Diet IRIS 100 

Diddrin 3E-03 Medium Liver, hcpattc lesions Oral, diet IRIS 100 1 

Endosulfan II 2E-4 - Kidney Effects Oral HEAST 1000 -

Endosulfan sulfate - - • - - IRIS -

Endrin 3E-04 Medium Mild histological effects Oral, diet IRIS 100 ' 1 
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TABLE 11 (Continued) 
TOXICITY VALUES: POTENTIAL NONCARCINOCENIC EFFECTS 

HICCINS DISPOSAL 

ORAL EXPOSURE 

1 

Chronic RID 
(mg/hg-day) 

CnalMrarr 
Level 

Critical 
Elbe* 

RID 
Basis 

RID 
Source 

Uncertainty 
Factor 

Modifying . 
Factor 

DibauCaJOamhraccoe - - - - IRIS; HEAST -

Dibcazoforan 4E-03 Low Kidney, ipiccn Oral ECAO 3000 1 

1,2-Dichlarobcnzcne 9.0E-02 Low Liver effects Oral IRIS; HEAST 1000 1 

1,3-Dkttorbhcnzene - - - - IRIS; HEAST — — 

1,4-Dichlarohenzcne - - - - IRlS;tlEAST 
1 

— 

Diethyl phthalale 8.0E-OI Low Decreased powth isle, food 
consumption end organ weight 

Diet IRIS 1000 1 

Ftucrarthcne 4.0E-02 Low Nephropathy hematological and 
liver effects 

Gavage IRIS 3000 for H.A.S 1 

Fhrorene 4.0E-02 Low Decreased erythrocyte count and 
hemoglobin 

Oavage IRIS 3000 for H.A.S 1 

ldcno(l.2,3-cd|pyrene - - - - IRIS; HEAST - -

2-Mighyinaphlhalcne - - - - IRIS; HEAST -

Niphlhalcne 4E-02 • - - ' 
Gavage ECAO 1000 

~ 

Phenanthrcne - - - - IRIS; IIEASr — 

' 

Pyrene 3.0E-02 Low Kidney effects Oral IRIS 3000 for H.A.S 1 
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TABLE 11 (Continued) 
TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS 

HIGCINS DISPOSAL 

ORAL EXPOSURE 

. 

1 Cttroak RID 
Cknfcd J (Ml-*?) 

ConMeace 
Level 

Critical 
Effect 

RID 
Basis 

RID 
Source 

Uncertainty 
Factor 

Modifying 
Factor | 

SEMI-VOLATILES 

Accnaphlhene 6.0E-02 Low Hcpaloloxicity Oral IRIS 3000 for H.A.S 1 

Acenaphlhytene - - - IRIS; HEAST -

Anthracene 3.0E-0I Low Subchtwiic toxicity Oavage IRIS 3000 for HAS 
' 

Bcnzo(a)anthracenc - - - - IRIS; HEAST - -

Baizo(a)pyrcne - - - - IRIS; HEAST - - ' 

Ber«o(b)fluaranthene - - - - IRIS; HEAST - -

Bcnzo(lt)fluoraalhem - - - - IRIS; HEAST - • -

Benzo(gjM)peryicne - - - IRIS; HEAST - -

bis(2-ethylhexyl)pMialale 2.0E-02 Medium Increased liver weight Oral • IRIS 1000 for HAS 1 

Ehitytbcnzy) phlhalaU 2.0E-0I Low Increased liver weight Diet IRIS- 1000 for HAS 1 

Cwbazole - - - - IRIS; HEAST - -

Chryiene - - - - IRIS; HEAST -
" 
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TABLE 11 (Continued) 
TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EEEECTS 

HICGINS DISPOSAL 

ORAL EXPOSURE 

1 - • • 
ChrankRID 
(mg/kg-dey) Level 

Critical 
Effect 

RID 
Basle 

RID 
Source 

Uncertainty 
Fader 

Modifying 
Fader | 

| cie-1.2-Dicblaeoelhetw I.0E-02 - Decreased hemoglobin and 
hematocrit 

Oavage HEAST 3000 
" 

tnms-l.2-Didilaroelheoe 2.0E-02 Low Increased serum alkaline ' 
pbMphflliM 

Water HUS 1000 for HAS 

' 

Etbylbcnzcne I.OE-OI Low Liver and kidney toxicity Oral IRIS 1000 for H.A.S 

2E-04 - Renal tubules Oral, diet HEAST 1000 

I 
Mcthylen chloride 6.0E-02 Medium Liver toxicity Oral IRIS 100 lor H, A 

' 

l,|,2>Tetractiloroelhane - - - ' ' - HUS; HEAST -

Tctrecfcloroslltcae I.0E-02 Medium HcpalotoxiciSy. weight gain Oavage IRIS 1000 for HAS 

Toluene 2.0E-OI Medium Changes in liver and kidney 
weights 

Oavage HUS 1000 for H.A.S 

' 

1,1,1-Trichloroethane - - - - IRIS.HEAST -

1,1,2-Tridilarocltians 4.0E-O3 Clinical chemistry alterations - EC AO 1000 
' 

Triddoeoethene 6E-0J Low Liver and Kidney Oral, diet IRIS; HEAST 3000 -

Vinyl chloride - - - - IRIS; HEAST -

Xylenes (tout) 2.0E+00 Medium Hyperactivity, decreased body Oavage IRIS 100 ' 1 
p:\800I2l0\rifinal\uble.621 



TABLE 11 

TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS 
HICCINS DISPOSAL 

ORAL EXPOSURE 

I Chronic RID 
Qialnl 1 (mg/kg-day) 

CeeMmw 
Level 

Critical 
Effect 

RID . RID 
Source 

Uncertainly 
Factor S

i 

VOLATILES 

Acetous I.OB-OI Low Increased liver and kiAiey weights 
and nephrotoxicity 

Oral IRIS 1000 1 

Benzene 3.0E04 Medium Hematological and immunological 
effects 

Oavage EC AO 3000 
" 

2-Butenone 6.0E-0I Low Decreased fetal birth weight Diet IRIS 3000 ' 

Cuban dinitfida 1.0E-0I Medium Fetal toxicity/inaliannatsana Inhalation IRIS 100 1 

Carbon tetrachloride 7.0E-04 Medium Liver effects Oavage IRIS 1000 1 

CUofobcnzene 2.0E-02 Medium Histopathologic liver changea Oral 
(capsules) 

IRIS 1000 for HAS 1 

Chloroform 1.0E-02 Medium to Low Fatty cyst fonnation in liver Orel IRIS 1000 
' 

l.l-DiefaluioelhinB I.OE-OI • - None observed inhnlilmml HEAST 1000 
-

H 1,2-Didilarocehane . 3.IE-0I Low Devdopsnesdal A reproductive 
toxicity 

Oavage ' EC AO 1000 for HAS 

l.l-Dichlorodhene 9.0E-03 Medium Liver effects. Hepatic lesiona Orel IRIS. HEAST 1000 1 

| |,2-Dicfalaroelhene(cia Atrana) 9.0E-03 - Liver lesions Oral IIEAST 1000 
• 
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TABLE 10 (Continued) 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 

HICCINS DISPOSAL 

INHALATION EXPOSURE 

Sfepc Factor 
(SF> 

Wdgkt-«f-
EvMcacc 

CbuiSodM 

NOUK 

- - N<X Available 
A - Human Cucinogen 
B2 - Probable Human Carcinogen 
C - Poaaibte Human Carcnogn 
D - Nd danfiabie u to human carcinogenicity 

IRIS - Inlrpalcd Rnfc Information Syilem(USEPA(faU bast)(USEPA, 1995). 
HEAST - Hcabh Effects Assessment Summary Tables (USEPA. 1994). 
BCAO - Evironroemal Criteris (ad Assessment Office (USEPA, 1995). 
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TABLE 10 (Continued) 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 

HIGCINS DISPOSAL 

INHALATION EXPOSURE 

Cknlnl 

Stope Factor 
(SF) 

faae/hn-dayV' 

Wetfht-af-
Evidcace 

ClaaxHkatioa SF Basis . SF Source 

IRIS, HEAST 
EraVmilfan aulfale ~ 

IRIS, HEAST 

Entfcin n IRIS 
Entfcin — U 

HqMdilar 4.6E+00 B2 Liver Oral, diel IRIS 

Mcthoxychlar - D - - IRIS 

Potycfalarinaled biphenyb - B2 - — IRIS; HEAST 

INORGANICS 

AflUflttooy _ - - IRIS; HEAST 

Arveok 5.0E+OI A Reapiraiory Inhalation IRIS; IIEAST 

Beryllium S.4E*00 B2 Lunglumon Inhalation IRIS; HEAST 

6.IE+00 Bl lapnlny Inhalation IRIS; HEAST 

_ IRIS; HEAST 
Chromium (Ul) 

IRIS; HEAST 

Lead B2 - - IRIS; HEAST 

Mauganeae D - - IRIS. IIEAST 

n IRIS 
Mercury mm u 

.. IRIS; HEAST 
Nickel (eohible aaki) 

IRIS; HEAST 

n .. IRIS 
Selenium if 

n IRIS 
Silver u 

IRIS; IIEAST 
Thallium 

IRIS; IIEAST 

_ IRIS; HEAST 
Vanadium 

- , 

IRIS; HEAST 
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. TABLE 10 (Continued) 

TOXICITY VALUES: POTENTIAL CARCINOGENIC EEEECTS 
HICCINS DISPOSAL 

INHALATION EXPOSURE 

Slope Factor 
(SF) 

(my/hy-day)' 

WdtM-of-
Evidcace 

ClauMcatioa TvaeofCaacer SF Basis . SFSoaree 

13-Diehlerob«nzeoe 

1.4-DicMmihqMcnB 

Diethytphlhalale 

Fluonnttmo 

Fluofcoe 

lndeno(l.2,3-cd|pyrcne 

2-Mclbyinapi*hakne 

B2 

D 

D 

D 

B2 

D 

- -

IRIS; 11EAST 

IRIS; HEAST 

IRIS 

IRIS 

IRIS 

IRIS; HEAST 

IRIS; HEAST 

IRIS 

Fbenatdhrcne 

. Pyrene 

D 

D - -

IRIS 

IRIS 

PESTICIDES/PCBe 

Aldrin 

alpha-BHC 

beU-BHC 

ddU-BHC 

Chiordanc<alphi^ajT*m) 

4,4-DDD 

4.4-DDE 

4.4,-DDT 

Dtekbin 

EndoauHan II 

6.3E+00 

I.86E+00 

I.3E+00 

3.4E-OI 

I.6IE+0I 

B2 

B2 

C 

D 

B2 

B2 

B2 

B2 

B2 

Liver 

Liver 

Liver 

Liver 

Liver 

Liver, hepatocellular carcinomas 

Oratdiet 

Oral, diet 

Oral, diet 

Oral.diet 

Oral 

Oral, diet 

1RIS;HEAST 

IRIS. HEAST 

IRIS.HEAST 

IRIS. HEAST 

IRIS.HEAST 

IRIS; HEAST 

IRIS; HEAST 

IRIS 

IRIS 

IRIS; HEAST | 

p:\800l2IOVifinilNUblc.62} 



TABLE 10 (Continued) ' I 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS II 

IIICCINS DISPOSAL 

• INHALATION EXPOSURE 

Slope Factor WeifU-of- 1 
(SF) EvMeace 

CfcenRcal 0*
. 1
 

t
 

ClaaalHraHon Type of Cancer SF Basil . SF Source 1 

1.1.1-TrichtooctfnnB — D - - IRIS.HEAST 

1.1.2-Triclilnrorlhanc C liver Oavage HEAST 

TriddatorthcM 6.0E-03 B2 - - ECAO 

Vinyl Chloride 2.9E-0I A Liver - HEAST 

Xylenes - D - - IRIS 

SEMI-VOLAT1LES 

toMfUhan - - - - IRIS; HEAST 

Accnaptabytcne - D - - IRIS; HEAST 

Anthracene - D - - IRIS; HEAST 

Benzo(a)inlhracene - B2 - • - IRIS; HEAST 

Bogo(b)flnoranlhene - B2 - - IRIS; HEAST 

Baao<k)Buorarthene - B2 - - IRIS; HEAST 

Bcnzo{|Ji,i]pcryiene - D - - IRIS 

Bauo(a|pyrtne 6.IE+00 B2 Respiratory Had Inhalation HEAST 

ba(2-ElhyBiexy1)plnhalalc - B2 - - IRIS 

Butytbcnzl ptahalate - C - - IRIS; HEAST 

Catbazole - B2 - - IRIS; HEAST 

Chryaate - B2 - - IRIS; HEAST 

Dibenz|aJ) (anthracene - B2 - - IRIS. IIEAST 

Dibcnzofinan - D - - IRIS 

| 1,2-DKhkaobenzcne -- D - IRIS 
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TABLE 10 (Continued) 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 1 

IIIGGINS DISPOSAL 

INHALATION EXPOSURE 

Chemical 

tRape Factor 
(SF) 

(mz/fct^ay)' 

Weight-of-
Evidcnce 

Claaallkatlon Type of Cancer SF Basis SF Source 

VOLATILE ORGAN ICS 

Acetone - D - - IRIS 

Benzene 2.9E-02 A Leukemia Inhalation IRIS 

2-Butanone - D - • - IRIS 

Carbon Disulfide - - - - IRIS; HEAST 

Carbon Tetrachloride S.3E-02 B2 Liver Subcutaneous injection/ 
gavage 

HEAST 

CMorobcnzene — D - - IRIS 

Chloroform S.IE-02 B2 HepUcdlular 
carcinoma 

Oral IRIS; HEAST 

1,1-Didilorocthane - C - - HEAST 

l^-Dichlorocthane 9.IE-02 B2 Circulatory system Gavage HEAST 

1,1-Diclilaraelhene 1.2E+0 C Kidney Inhalation IRIS. HEAST 

cii-1 ,2-Diddoroelhene - D - - IRIS 

trans-l,2-Dicfaloroclhene - - - - IRIS; HEAST 

Hexadiiarobutadiene ' 7.80E-02 C Kitfaey Oral IRIS 

Ethyibenzcne - D - • IRIS 

Methylene chloride I.6E-03 B2 Combined adenomas and carcinomas Inhalation IRIS 

1,1,2,2-Tctradiiarocthane 20E-OI C Liver Gavage HEAST 

Tetrachloroethene 2.0E-03 B2 Leukemia, Liver - ECAO 

Toluene - D — "" IRIS | 
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TABLE 10 (Continued) 
' 

TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 
HICCINS DISPOSAL 

ORAL EXPOSURE 

• Slope Factor 
(SF) 

(mf/hf-day)1 

Wdfbt-of-
Evidcnce 

ChaslllmllM TypeofCaacer SF Saab SF Source 

Nicfcd . - - - - IRIS; IIEAST 1 

Selenium - D - - IRIS I 

Silver - D - IRIS U 

Thallium _ - - - IRIS; HEAST I 

Vanadium - - - IRIS; HEAST 1 
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TABLE 10 (Continued) 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 

IIICCINS DISPOSAL 

ORAL EXPOSURE 

Slope Factor 
<SF) 

Weight-of 
Evidence 

Type of Cancer SF Basia . SF Source 

4.4--DDE 3.4E-OI B2 Liver, thyroid Oral IRIS 

4.4*-DDT 3.4E-OI B2 Liver Oral, diet IRIS 

Diddrin I.6E+I B2 Liver, hepatocellular carcinomas Oral, diet IRIS 

Endosutfan II 

Endow Urn sulfate 

Endrin 

HepUchlor 4.5E+00 

D 

B2 Liver Oral, diet 

IRIS; HEAST 

IRIS. IIEAST 

IRIS, HEAST 

IRIS 

HepUchlor epoxide 

Methoxyddar 

Potyddorinaled biphenyb 

9IE+00 

7.7E+00 

B2 

D 

B2 

Liver 

Liver Oral 

IRIS 

IRiS 

INORGANICS 

Antimony 

Arsenic I.7JE+00 A Skin Oral 

IRIS; HEAST 

IRIS 

Beryllium 

Cadmium 

4.3E+00 B2 Gross tumors, all sites combined Oral IRIS 
Beryllium 

Cadmium Bl - - IRIS; HEAST 

Chromium (III) 

Lead 

Manganese 

Mercury 

Pending 

B2 

D 

D 

- -

IRIS; HEAST 

IRIS, HbAST 

IRIS. IIEAST 

IRIS; IIEAST 
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- TABLE 10 (Continued) 1 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 

IIIGCINS DISPOSAL 

ORAL EXPOSURE 

=== 

Slope Factor Wright-of-
(SF) Evidence 

SF Source attird"* (mgflig-day)1 CtuiUlcatioa Type of Cancer SF Basis . SF Source 

1 B2 IRIS; HEAST 
Dibenz|a4i)anlhracene ** B2 IRIS; HEAST 

IRIS 
Drbenzoturan u 

r> IRIS 
"" LI 

IRIS; HEAST 
|,J Dichlorobcnzcne "" 

IRIS; HEAST 

1,4-Dichlorabcnzene 2.4E-02 B2 liver Oavage HEAST 

D IRIS 
Diethyl phlhalatr D 

n _ IRIS 
Fhtorartdrcne u 

n IRIS 
Fluafcae — U 

. B2 IRIS; HEAST 
lndeno(l.2,3-cd|pyrene . B2 

ECAO 
2-Melhytnaphthakae LI 

r> IRIS 
Naphthalene "" u 

Phctoiglvaie D - - IRIS 

n IRIS 
Pyrtne u 

PESTICIDES/PCBa 

Aldrin I.7E+0I - B2 Liver Oral,diet IRIS 

alpha-BHC 6 3E+O0 B2 Liver Oral, diet IRIS 

beU-BHC I.8E+00 . C Hepatic nodulei and hepatic carcino-
maa 

Oral, diet IRIS 

r> IRIS 
dclU-BHC u 

Chlordanc(alpha.gaiiinu) I.3E+00 B2 Liver Oral.diet IRIS 

4.4-DDD 2.4E-OI B2 Lung, liver', thyroid Oral IRIS 
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TABLE 10 (Continued) I 
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 

HICC1NS DISPOSAL 

ORAL EXPOSURE 

rt—H 

Slope Factor 
(SF) 

(me/lu-day)' 

WdgM-of-
Evldeace 

ClanUkatloa Tvne of Cancer SF Bails SF Source 

Toluene D - IRIS 

l.l.l-Tridilaniclliano - D - - IRIS;HEAST 

1,1,2-Tncbloroeihjne J.7E-02 C . Hepatocellular 
carcinoma 

Oavage IRIS 

Triddatodhne 

Vinyl chloride 

Xylenes 

I.IE-02 

1.9E+O0 

B2 

A 

D 

Lung Diet 

ECAO 

HEAST 

IRIS 

SEMI-VOLATILES > 
IRIS; HEAST 

Arena pErtiykne - D 

D 

- ' - IRIS 

IRIS 

Benzo(e)ei«l*see* 

Benzo(b)fluoreinheoe 

Bcnzo(k)fluaranlhene 

BcnzofgJOIperytene 

Benzo(e|pyieae 

|>ci(2-etiiy*iexyt)pblhiUle. 

7.3E+00 

I.4E-02 

B2 

B2 

B2 

D 

B2 

B2 

ForeUomadi 

Hepatocellular 
carcinoma and adenoma 

Oral, diet 

Oral, diet 

IRIS; HEAST 

IRIS; HEAST P 

IRIS; HEAST U 

IRIS 

IRIS 

IRIS 
• 

Bulylbcniyl phlhalate 

Cubuolc* 

Chtysene 

2 0E-O2 

C 

B2 

B2 

Liver Oral, diet 

IRIS; HEAST 

HEAST 

IRIS; IIEAST 
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. TABLE 10 1 
TOXICITY VALUES: POTENTIAL CAKCINOGENIC EFFECTS 

IIICC1NS DISPOSAL 

ORAL EXPOSURE 

Chemical 

Slope Factor 
(SF) 

fmeflra-day)1 

Weighl-of-
Edtact 

Classification Type of Cancer SF Baste. SF Source 

VOLATILES 

Acetone D 
. IRIS 

Benzene 2.9E-02 A Leukemia Inhalation IRIS 

2-BuUoooc 

Carbon duuUide 

Carbon tetrachloride I.3E-0I 

D 

B2 Liver Subcutaneous 
infection/ 

gavage 

IRIS 

IRJS;HEAST 

IRIS 

Chlarobcuzene 

Chloroform 

Ll-Diddorocthane -

1,2-Dichlatocdiane 

|,|-Didilaroedieae 

cis-l.2-Dichlaroctlic<«e 

tram-l.2-Dictiloroclhcne 

Ethylbenzcne 

HeuchlarobuUdicne 

Methylene Chloride 

NA 

6.IE-03 

9.IE-02 

6.0E-0I 

7.80E-02 

7.JE-03 

D 

B2 

C 

B2 

C 

D 

D 

C 

B2 

Kidney 

Hemangiasarcotna 

Circulatory system 

Kidney adenocarcinoma 

Kidney 

Hepatocellular adrenomas and earci-
nontai 

Oral 

Oavage 

Oavage 

Oral 

Oral, did 

Inhalation 

IRIS 

IRIS 

IRIS; HEAST 

IRIS; HEAST 

IRIS 

IRIS 

IRIS; HEAST 

IRIS 

IRIS 

IRIS 

1,1,2,2-Tetrachloroelhane 2.0E-OI C Hepatocellcular 
carcinoma 

Gavage IRIS 

Tetrachloroethene 3.2E-02 . B2 - - . ECAO 
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TABLE 9 (Continued) 

SUMMARY OF COMPLETE EXPOSURE PATHWAYS 
HIGGINS DISPOSAL 

Potentially Exposed 
Population 

Exposure Route, Medium, 
and Exposure Point 

Pathway Selected for 
Evaluation? 

Reason for Selection 
or Exclusion 

Residents 

Residents 

Neighboring 
Residents 

Neighboring 
Residents 

Recreationists 

Landscape/Utility 
Workers 

Landscape/Utility 
Workers 

Ingestion of and dermal contact 
with chemicals in soil. 

Ingestion of, dermal contact 
with, sod inhalation of 

chemicals in ground water. 

Inhalation of volatile chemicals 
released from the landfill, 

transfer station and UST areas; 
inhalation of chemicals on 

respirable particulates released 
from surface soil. 

Ingestion of, dermal contact 
with, and inhalation of 

chemicals in ground water. 

Ingestion of dermal contact 
with chemicals in surface water 

and sediment. 

Ingestion of and dermal contact 
with chemicals in surface and 

subsurface soils. 

Dermal contact with and 
inhalation of chemicals in 

groundwater. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Current and future residents may be 
exposed to contaminated surface and 

subsurface soils. 

Current and future residents may be 
exposed to contaminated ground 

water. 

Volatile chemicals and contaminated 
respirable particulates may be 
transported to residential areas. 

Neighboring residents with private 
wells may be exposed to 

contaminated ground water. 

Surface water and sediment may be 
encountered by Recreationists in 

Dirty Brook and the unnamed brook. 

Contaminated soils may be 
encountered throughput the site 

during excavation activities. 

Depth to groundwater is greater than 
6 feet, thus workers would not 

routinely come into contact with 
contaminated ground water during 

excavation activities. 
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TABLE 9 (Continued) 

SUMMARY OF COMPLETE EXPOSURE PATHWAYS 
HIGGINS DISPOSAL 

Potentially Exposed 
Population 

Exposure Route, Medium, 
and Exposure Point 

Pathway Selected for 
Evaluation? 

Reason for Selection 
or Exclusion 

Clients/Visitors 

Clients/Visitors 

Clients/Visitors 

Clients/Visitors 

Clients/Visitors 

Clients/Visitors 

Clients/Visitors 

Trespassers 

Trespassers 

Ingestion of and dermal contact 
with chemicals in surface soil 
from the field/pasture areas. 

Inhalation of volatile chemicals 
released from the landfill, 

transfer station and UST areas. 

Inhalation of chemicals on 
respirable particulates released 

from outdoor surface soil. 

Ingestion of, dermal contact 
with, and inhalation of 

chemicals in surface soil from 
the indoor riding area. 

Ingestion of and dermal 
contact with chemicals in 

subsurface soil. 

Ingestion of and dermal contact 
with chemicals in ground 

water. 

Ingestion of and dermal contact 
with chemicals in surface water 

and 

Ingestion of and dermal contact 
with chemicals in surface soil; 
inhalation of volatile chemicals 

released from the landfill, 
transfer station, and UST areas; 

inhalation of chemicals on 
respirable particulates released 

from surface soil. 

Ingestion of and dermal contact 
with chemicals in surface water 

and sediment. 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Regular clients and visitors may be 
exposed to contaminated surface soil 

in these areas. 

Regular clients and visitors may 
inhale volatile chemicals released 

from contaminated soil. 

Regular clients and visitors may be 
exposed to contaminated respirable 

particulates dispersed in air from 
mechanical and/or wind erosion of 

surface soil. 

Regular clients and visitors may be 
exposed to contaminated soil while 

using the indoor riding area. 

Regular clients and visitors would 
not be exposed to contaminated 

subsurface soil. 

Regular clients and visitors are 
unlikely to routinely come in contact 

with contaminated ground water 
during site visits. 

Swimming irr the two on-site ponds 
is not permitted. 

Contaminated media may be 
encountered by trespassers. 

Anecdotal evidence suggests that 
trespassers have used the on-site 

ponds as swimming holes. 
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•e™i™ 
TABLE 9 

. 

SUMMARY OF COMPLETE EXPOSURE PATHWAYS 
HIGGINS DISPOSAL 

Potentially Exposed Exposure Route, Medium, 
and Exnosure Point 

Pathway Selected for 
Evaluation? 

Reason for Selection 
or Exclusion 

Stable Employees Ingestion of and dermal contact 
with chemicals in surface soil 
from the field/pasture areas. 

Yes Stable employees may come into 
contact with contaminated soil in the 

vicinity of their work areas during 
daily activities. 

Maintenance Garage 
Employees 

Ingestion of and dermal 
contact with chemicals in 

surface soil from the landfill, 
maintenance garage, and 

transfer station areas. 

Yes Maintenance garage employees may 
come into contact with contaminated 
soil in the vicinity of their work areas 

during daily activities. 

Stable and 
Maintenance Garage 

Employees 

Inhalation of volatile chemicals 
released from the landfill, 

transfer station, and UST areas. 

Yes Employees may inhale volatile 
chemicals released from 

contaminated soil. 

Stable and 
Maintenance Garage 

Employees 

Inhalation of chemicals on 
respirable particulates released 

from outdoor surface soil. 

Yes Employees may inhale contaminated 
respirable particulates dispersed in 
air from mechanical and/or wind 

erosion of surface soil. 

Stable Employees Ingestion of, dermal contact 
with, and inhalation of 

chemicals in surface soil from 
the indoor riding area. 

Yes Stable employees may be exposed to 
contaminated soil during daily 

activities in die indoor riding area. 

Stable and 
Maintenance Garage 

Employees 

Ingestion of and dermal 
contact with chemicals in 

subsurface soil 

No The nature of the workers' 
responsibilities would not routinely 

cause exposure to contaminated 
subsurface soil 

Stable and 
Maintenance Garage 

Employees 

Ingestion of and dermal 
contact with chemicals in 

groundwater. 

Yes Employees may be exposed to 
chemicals in ground water during 

daily activities. 

Stable and 
Maintenance Garage 

Employees 

Ingestion of and dermal contact 
with chemicals in surface water 

. and sediment 

No ' The nature of the workers' 
responsibilities would not routinely 

cause exposure to contaminated 
surface water and sediment 

Tractor Operators Inhalation of chemicals on 
respirable particulates released 

from outdoor surface soil 

Yes Tractor or other heavy equipment 
operators may inhale contaminated 

respirable particulates made 
airborne by mechanical erosion. 
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TABLE'8 (Continued) 

CHEMICALS OF POTENTIAL CONCERN 
HIGG1NS DISPOSAL 

Outdoor Indoor Outdoor Outdoor Surface 
Surface Surface Subsurface and Subsurface Indoor Outdoor Surface Sediment Ground 

Chemical Soils Soils Soils Soils Air' Air1 Water Water 

INORGANICS 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

X 

X 

X 

X 
• 

ND 

ND 
X 

X 

ND 
ND 
ND 

ND 

X 

X 

X 

X 
X 

X 
4 

X 

X 

X 

ND 

ND 
X 

X 

ND 
ND 
ND 

X 

X 

X 

X 

ND 
X 
X 
X 
X 
X 
X 

ND 
X 
X 

ND 
ND 

ND 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 

ND 

NOTES: 
I Based on soil and/or soil gas analyses 

Detected but not selected as a chemical of potential concern cPAHs Carcinogenic polycyclic aromatic hydrocarbons 
X Selected chemical of potential concern iPAHs Total polycyclic aromatic hydrocarbons 

ND Not Detected PCBs Polychlorinated biphenyls mixture 
Not Analyzed 



TABLE 8 (Continued) 

CHEMICALS OF POTENTIAL CONCERN 
v HIGG1NS DISPOSAL 

Outdoor Indoor Outdoor Outdoor Surface 

Chemical 
Surface Surface Subsurface and Subsurface Indoor Outdoor Surface Sediment Ground 
Soils Soils Soils Soils Air1 Air' Water Water 

X ND X X ND X X X X 
X ND ND X ND X ND ND ND 
X ND • X ND X ND ND ND 

ND ND ND • ND X ND ND X 
ND ND ND ND ND ND ND ND X 
ND ND ND . ND X ND ND X 
ND X ND ND X ND ND ND X 
X ND X X ND X ND X ND 
X X X X X X ND X X 

X X X ND X X 
ND X • . X ND ND ND X 
ND ND • • ND ND ND ND X 
X X ND • X X ND ND X 
• ND X X ND ND X X 
• ND X X ND • X X X 
X ND ND X ND X ND X • 

X X X X . X X ND X X 
X ND X X ND X ND X • 

X X X X X X ND X ND 

X ND ND X ND X ND ND ND 

x X . X X X ND ND ND 
X ND . X ND X ND X ND 

X . • X • ND • • 

X ND . X • ND ND • 

ND X X ND • ND ND ND 
X X X X X X ND X V 

SEMI-VOLATILE ORGANICS 

bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Catbazole 
1.2-Dichlorobenzene 
1.3-Dichlprobenzene 
1.4-Dichlorobenzene 
Diethylphthalate 
cPAHs (total) 
tPAHs (total) 

PESTICIDES/PCBs 

Aldrin 
alpha-BHC 
beU-BHC 
delta-BHC 
alpha-Chlordane 
gamma-Chiordane 
4,4'-DDD 
4,4'DDE 
4,4'-DDT 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Heptachlor 
Heptachlor epoxide 
Melhoxychlor 
PCBs (total) 



TABLE 8 

CHEMICALS OF POTENTIAL CONCERN 
HIGGINS DISPOSAL 

Chemical 

Outdoor 
Surface 

Soils 

Indoor Outdoor Outdoor Surface 
Surface Subsurface and Subsurface Indoor Outdoor Surface 

Soils Soils Soils Air' Air1 Water 
Sediment Ground 

Water 

VOLATILE ORGANICS 

Acetone 
Benzene 
2-Butanone 
Carbon Disulfide 
Caiton Tetrachloride 
Chlorobenzene 
Chloroform 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1 -Dichloroethene 
1,2-Dichlorocthene (total) 
Ethylbenzene 
Hexachlorobutadiene 
Methylene chloride 
1,1,2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-T richloroelhane 
Trichloroethene 
Vinyl chloride 
Xylenes (total) 

X X X 
ND ND X 
X ND X 
. ND ND 
• ND • 

ND ND X 
• X X 

ND ND • 

ND ND ND 
ND ND ND 
. ND X 

ND ND X 
ND ND ND 
ND ND X 

• X ND 
X X X 

ND X X 
ND ND X 

ND ND 
. ND X 

ND ND • • 

. ND X 

X X X ND X X 
. ND X ND ND X 
X ND X ND X ND 

ND ND • ND ND A 
. ND • ND ND X 
. ND ND ND ND X 
X X X ND ND X 
. ND ND ND ND X 

ND ND ND ND ND X 
. ND ND ND ND X 
. ND X ND ND X 
. ND X ND ND • 

. ND X ND ND ND 
X ND X ND X X 
. X X ND ND X 
X X X ND ND X 
X X X ND ND X 
• ND X ND ND X 
. ND X ND ND X 
X ND X X ND X 
. ND X ND ND X 
. ND X ND ND X 

1 AMI 1-hHXIS 



TABLE 7 (Continued) 

SUMMARY OF SEDIMENT DATA 
IIIGGINS DISPOSAL 

CHEMICAL 

DIRTY BROOK 
(upstream) 

Frequency Range of 
of Concentrations 

Detection (mg/kg) 

DIRTY BROOK 
(opposite pond outfall) 

Frequency Range of 
of Concentrations 

Detection (mg/kg) 

NORTH POND 

Frequency 
of 

Detection 

Range of 
Concentrations 

(mg/kg) 

SOUTH POND 

Frequency 
of 

Detection 

Range of 
Concentrations 

(mg/kg) 

UNNAMED BROOK 

Frequency Range of 
of Concentralionby 

Detection (mg/kg) | 

INORGANICS 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Diallium 
Vanadium 
Zinc 

OTHER 
Cyanide 

2 
2 
2 
2 
0 
2 
2 
2 
2 
2 
2 
2 
2 
0 
1 
2 
1 
0 
2 
0 
2 
2 

0 / 2 

9300-12700 
2.7-3.5 
50.2-52.8 
0.44-0.52 

ND 
4070-4740 
49.8-54.3 
18.4-20 

52.3-61.7 
21800-23000 

II.7-I2.I 
7500-7590 
445-497 

ND 
37 

1090-1290 
0.76 
ND 

202-387 
ND 

43.6-54.1 
54.2-61.7 

ND 

2 / 

0 / 2 

6050-31600 
3-8.6 

35.6-117 
0.35-0.78 

1.4 
2530-5520 
38.1-164 
12.5-32.8 
33.3-122 

20800-53000 
9.6-15.9 

4550-11700 
266-777 

ND 
64 

783-1220 
0.46 

0.83-2.1 
141-481 

ND 
30.1-116 
36.8-86.8 

ND 

2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
I 
1 
2 
1 
0 
2 
1 
2 
2 

0 / 2 

7990-9620 
2.8-5.4 

54.9-64.7 
0.98-1 

1.3 
1330-1610 
23.3-25.8 
10.2-11.6 
20.2-63.2 

20300-23300 
14.5-23.7 
2560-2710 
158-420 

0.18 
14.2 

497-758 
0.87 
ND 

72-156 
I 

40.5-41.3 
41.1-84.6 

ND 

2 / 

2 / 

I / 

7810-10100 
3.4-4.7 
62-66.8 

0.47-0.78 
ND 

1720-3170 
17-20.1 
7-8.5 

21.5-30.5 
15400-16300 

26.2-31.9 
1770-2460 
315-359 
0.06-0.29 

12.3 
412-542 
0.6 
ND 

139-463 
0.48 

29.2-34.7 
70.7-89.4 

2 
2 
2 
2 
0 
2 
2 
% 
2 
2 
2 
2 
2 
0 
1 
2 
1 
0 
2 
I / 

I / 2 0 / 2 

10900-15500 
9.5-9.6 
108-115 
I.1-1.2 

ND 
5070-5350 
26.1-33.3 
13.3-14.2 
31.2-34.1 

23700-23800 
8.7-39.8 

5170-5490 
776-1130 

ND 
21.3 

1480-1650 
082 
ND 

143-279 
0.82 

44-498 
86.8-106 

ND 

ND: Not Detected 



TABLE 7 

SUMMARY OF SEDIMENT DATA 
IIIGGINS DISPOSAL 

CHEMICAL 

DIRTY BROOK 
(upstream) 

Frequency Range of 
of Concentrations 

Detection (mg/kg) 

DIRTY BROOK 
(opposite pond outCsll) 

Frequency Range of 
of Concentrations 

Detection (mg/kg) 

NORTH POND 

Frequency 
of 

Detection 

Range of 
Concentrations 

(mg/kg) 

SOUTH POND 

Frequency 
of 

Detection 

Range of 
Concentrations 

(mg/kg) 

UNNAMED BROOK 

Frequency 
of 

Detection 

Range of 
Concentrations 

(mg/kg) 

VOLATILE ORG ANICS 

Acetone 
2-Butanone 
Methylene chloride 

SEMI-VOLATILE ORGANICS 

bis(2-Ethylhexyl)phthalale 
tPAHs 
cPAHs 

PESTlCIDES/PCBs 

Aldrin 
alpha-Chlordane 
lamma-Chlordane 
,4'-DDD 
,4-DDE 
,4'-DDT 

Dicldrin 
sultan I 

ndrin 
Endrin aldehyde 
Heptachlor 
PCBs 

0 / 2 
0 / 2 
0 / 2 

0 / 2 
2 / 2 
2 / 2 

0 / 
0 / 
0 / 
0 / 
1 / 
0 / 

ND 
ND 
ND 

ND 
0.368-0.657 
0.227-0.439 

ND 
0.0088 
0.0098 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0019 
ND 

0 / 2 
0 / 2 
1 / 2 

0 / 2 
2 / 2 
2 / 2 

ND 
ND 

0.004 

ND 
0.412-0.999 
0.132-0.427 

ND 
0.0029 

ND 
ND 
ND 
ND 
ND 
ND 

0.007 
ND 
ND 

0.131 

0 / 2 
0 / 2 
1 / 2 

1 / 2 
2 / 2 
0 / 2 

ND 
ND 

0.013 

0.22 
0.046-0.093 

ND 

ND 
0.0036-0.006 

ND 
ND 

0.0032 
ND 
ND 
ND 
ND 
ND 
ND 

0.17-0.32 

I / 2 
0 / 2 
0 / 2 

1 / 2 
2 / 2 
2 / 2 

I / 
I / 
I / 
I / 
I / 
0 / 
1 / 
0 / 
0 / 
1 / 
0 / 
2 / 

0.044 
ND 
ND 

0.033 
0.314-0.687 
0.064-0.297 

0.0059 
0.0088 
0.0019 
0.0023 
0.0071 

ND 
0.0028 

ND 
ND 

0.0057 
ND 

0.46-0.92 

1 / 2 0.016 
1 / 2 0.012 
0 / 2 ND 

0 / 2 
2 / 2 
2 / 2 

I / 
I / 
0 / 
1 / 
2 / 
1 / 
2 / 
I / 
I / 

ND 
0.626-1.79 
1.21-3.81 

0.0024 
0 0022 

ND 
0.011 

0017-0.031 
0.0073 

0.015-0.019 
0.0036 
0.0084 

ND 
ND 

0.184 



TABLE 6 

SUMMARY OF SURFACE WATER DATA 
HIGGINS DISPOSAL 

CHEMICAL 

VOLATILE ORGANICS 

rrichlorotclhene 

SEMI-VOLATILE ORGANICS 

bis(2-Ethylhexyl)|>hlhalate 

PESTICIDES 

gamma-Chlordane 

INORGANICS 

Aluminum 
Arsenic _ 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iroa 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 

Zinc 

DIRTY BROOK 
(upstream) 

Frequency 
of 

Detection 

0 / I 

0 / I 

0 / I 

NA 
0 / 
1 / 
I / 

I / 
I / 
I / 
I / 
I / 
I / 
NA 
0 / 
1 / 
0 / 
1 / 
I / 
NA 

Range of 
Concentrations 

(mg/l) 

ND 

ND 

ND 

NA 
ND 

0.0285 
000045 

ND 
17.9 

0.0086 
0.0023 
0.0123 

3.89 
0.0053 
589 
NA 
ND 

2.62 
ND 
89 

0.0098 
NA 

DIRTY BROOK 
(opposite pond outfaH) 

Frequency 
of 

Detection 

0 / 2 

0 / 2 

I / 2 

Range of 
Concentrations 

(mg/l) 

ND 

ND 

0.00002 

1.59 
ND 

0.0355-0.0427 
ND 
ND 

16.7-236 
0.0144 
0.0035 
0.0134 
6.46-9.3 

0.0018-0.0063 
6.12-9.82 

1.83 
0.0087 
2.72-2.9 
0.0024 

665-9.74 
0.0176 
0.0307 

NORTH POND 

Frequency 
of 

Detection 

0 / 2 

I / 2 

0 / 2 

I / I 

Range of . 
Concentrations 

(mg/l) 

ND 

0003 

ND 

0.369 
0.0026 

0.0214-0.0409 
0.00055 

ND 
153-20.8 
00178 
0.0052 
0.022 

0.639-8.1 
0.0084 

6.48-7.25 
00317 
0.0097 

2.43-3.09 
ND 

5.64-9.46 
0.0222 

ND 

SOUTH POND 

Frequency 
of 

Detection 

1 / 2  

0 / 2 

0 / 2 

1 
0 
2 
0 
1 
2 
I 
0 
1 
2 
2 
2 
1 
0 
2 
0 
2 
1 
0 

Range of 
Concentrations 

(mg/l) 

0001 

ND 

ND 

0.268 
ND 

0.0231-0.0267 
ND 

0.0011 
15-17.5 
0.0031 

ND 
0.007 

0.732-1.94 
0.0022-0.01 

7.85-85 
0.358 

ND 
3.07-3.19 

ND 
8.1-10.8 
00035 

ND 

UNNAMED BROOK 

Frequency 
of 

Detection 

0 / 2 

0 / 2 

0 / 2 

. Range of 
Concentrations | 

(mg/l) 

ND 

ND 

ND 

82 
00052 

O.OSSI-O.I38 
ND 

00014 
176-26.7 

0.0028-0.0256 
0.0106 

0.0041-0.0129 
2.05-178 

0.0041-0.0154 
6 26-9 51 

I 76 
ND 

2.02-2.65 
ND 

7 17-965 
0.0032-00269 

0.0821 

ND: Not Detected NA. Not Analyzed 



TABLE 5 (Continued) 
SUMMARY OF OUTDOOR SUBSURFACE SOIL DATA 

HIGGINS DISrOSAL 

LANDFILL BORINGS UST AREA MONITORING 1 OUTDOOR SB I 
AND TEST FIT SAMPLES WELL BORINGS SUMMARY • u 

Frequency Range of Frequency Range of Frequency Range of 1 Frequency 
Percent, | of Cooccotmioof of Coocenirettota of Coaccntianom 1 of Percent, | 

<mt/k|) Detect ton Ong/kg) Detection (mg/kg) Detection Occurrence | 

19 / 19 21-791 4 / 4 256 - 494 7 / 216-2210 10 / 10 I00H 1 

1 / 1 9  0.11-0.4 1 / 4 019 0 / ND 4 / 10 13% I 
II / 19 6 - 57 5 4 / 4 16.1 -111 7 / 1-5*1.4 29 / 10 97% I 
II / 19 451-2510 4 / 4 775-1060 6 / . 416-11100 21 / 10 70% 1 
11 / 19 0.7-2.9 0 / 4 ND 0 / ND 11 / 29 45% 

1 / 1 9  1-6.7 4 / 4 1.6-1.7 1 / 2.2 11 / 10 41% 

II / 19 102 - 4710 4 / 4 212 -167 5 / 15.1-210 20 / 10 67% 

1 / 19 0.46-1.1 2 / 4 0.56-0 64 2 / 1.1-1.7 9 / 10 30% 

II / 19 14-111 4 / 4 17.7 - 56 4 7 / 21 -195 29 / 10 97% 

16 / It 15.6-121 2 / 2 27-70 6 / 19-11 24 / 24 100% 

CHEMICAL 

Nickel 

stiver 

Vt 
Znc 

ND: Noo Detected 
NA: Not Available 

• Based on Ike loul Frequency of Detect** for landfill boring umpiei, lert pit samples, UST area boring samples, end moanonng wed boring samples 

•• Background samptea include WB-IOIs ad WB-I09S. 
••• NJDEFE, 1993. Division of Science and Reeeaiek 

cFAHi crecntogentc Mycyclic Aromatic Hydrocarbons 

tPAHi loul Wycydk Aromatic Hydrocatbons 

rCDi PolycMoriimed Bvheoyb namn 

mi Met vi s 



TABLE 5 (Continued) 
SUMMARY OF OUTDOOR SUBSURFACE SOIL DATA 

HIGGINff IMSFOSAL 

CHEMICAL 

LANDFILL BORINGS 
AND TEST FIT SAMFLES 

Frequency Rrnteof 
of CoaceatraOoc 

Detection Qmftt) 

UST AREA 

; Frequency 
of 

Detection 

iUnfe uf 
Caaceamtiaai 

MONITORING 
WELL BORINGS 

Frequency Riafeof 
of Cooceattnioe 

Detection (nulkg) 

OUTDOOR SB 
SUMMARY • 

Frequency 
of PtrceM 

Detection Occucrenct 

rESTtCIDESfTCRo 

IWDniRnr 
PCBe (total) 

INORGANICS 

Atacaic 

Sanaa 
ScsyUaaa 

Cadni 

Calcai 

Cobalt 

19 
IS 
19 
IT 
IS 
IS 
19 
IS 
IS 
19 
IS 
19 
19 
IT 

19 
19 

19 7 19 
IS / 19 

IS / 19 

II / 19 
II y 19 
17 / 19 
16 / IT 
16 / 19 
19 / 19 
19 i  19 

16 i  16 
16 i  19 

0.00014-0.000)1 0 / 2 ND 0 y 7 ND 1 2 y 28 7% 

0.00011 1 y 4 0.0011 0 1 7 ND B 2 y 29 7% 

ND 1 y 4 0.0029 0 y 7 ND 1 1 / 30 316 

0.00019 1 y 2 0.00012 0 y 7 ND 1 2 y 26 SS 1 

0.002S-0.022 3 y 4 0.0013-0.02 0 / 6 ND I 3 / 23 20* | 

00022-0011 0 y 2 ND 0 y 7 ND 1 2 y 27 7* 

0.0017-0.0IS 1 y 4 000036 0 / 7 ND I 4 y 30 I3S 

00IS-007S 3 y ) 0.00036-0.01 0 y 6 ND 1 7 y 27 26* 

0.00016-00016 3 y 4 0.0002)-0.042 0 y 7 ND | 9 y 27 33* 

0.00057 0 y 4 ND 0 i i  ND | 1 y 30 3* 

O002T -0.043 0 y 4 ND 0 y 7 ND 1 2 y 29 7* 

0.0064 1 / 3 0.0046 0 y 7 ND I 2 y 29 7* 

006 0 y 4 ND 0 y 7 ND I 1 / 30 3* | 

ND 1 y 4 000032 0 y 7 ND 1 y 2S 4* 1 

00021-0.012 0 y 4 ND 0 y 7 ND 3 y 30 17* I 

0.027 - 3.4 1 y 4 2.6 0 y 7 ND S y 30 27* I 

I23O-7SS0O y 4 19600 - 37300 y 7 3260-49400 30 y 30 100* 

15-1 / 4 3.4-4.7 / 6 2.2-S.) 2S y 29 97* 

21.4-124 y 4 30.1-69.6 y 7 41.7-646 28 y 30 93* 

0.4) -2.7 y 4 0.98-1.8 y 7 , 0.43-4.4 21 y 30 70* I 

0.3-2.7 y 4 ND y 7 0.9-1.9 1) i  30 43* 1 

361 - ISS00 y 4 843- 1)500 y 7 102 - 3320 26 / 30 17* 1 

7-59.1 y 4 24-31.1 y 6 6.S-S7.6 26 y 27 96* | 

4.2 - 43.5 y 4 S.I - 17.4 y 7 12-336 27 y 30 90* | 

J-174 / 4 9.9-33.) y 7 2.9 - 60.7 29 y 30 97* 1 

6090 - 39000 y 4 "17300 - 25200 y 7 11100 - 57500 30 / 30 100* [ 

2 - S3 / 4 4.9-82.) / 7 0.6-15 2 27 y 27 100* I 
622 - 1)200 y 4 2170 - 7830 / 7 661 - 3)100 26 y 30 87* I 



TABLE 5 
SUMMARY OF OUTDOOR SUBSURFACE SOIL DATA 

HIGGINS DISPOSAL 

CHEMICAL 

LANDFILL BORINGS 
AND TEST PIT SAMPLES 

Frequency Raafeof 
of Coaccaalmi 

Detect too (««*«» 

UST AREA 

Frequency 
of 

Detect too 

lUogeof 
Cooceinliop* 

MONITORING 
WELL BORINGS 

Frequency Raaceof 
of Coacednaaooa 

Detection (nn/Ec) 

OUTDOOR SB 
SUMMARY * 

Frequency 
of Paced 

Detection Occuirence 

OLATILE ORGAN ICS 

DU-DKMancAad (lottl) 
Etkytana 
MutyluncCMnrttla 

1,1,1-Tri 

HVdylcMatt* 
gxyknee (Total) 

SEMI-VOLATILE ORGANICS 

lw(2-EWyR>uml)p>lMli«i 
Mania 
i.4-Daa«tijl|*annl 

cPAHa 
iPAHa 

19 

IT 

IS 
17 

IT 

19 

19 

19 

IT 

19 

II 
IT 

II 
17 

19 

IT 

19 
II 
II 
II 
II 
II 
II 
II 
II 
II 

0.042-0.54 3 / 

0.005-0.52 0 / 

0.004-0.006 1 / 

ND 0 / 

0.002-0.011 0 / 

0.002-0.45 0 / 

0.46 0 / 

0001 - 0.22 0 / 

0.4 - 1.5 0 / 

0.001 -0.7) 2 / 

0.002-30 1 / 

0.001 - 1.0 0 / 

0.049-51 0 / 

0.002-3.1 0 / 

027 0 / 

0.015 -7.9 0 / 

0.029-0.056 0 / 
0.21 0 / 

12 0 / 

OI50 0 / 

5.6 0 ./ 

II 0 / 

3.4 0 / 

3.7 0 / 
0.019-3.55 2 / 
0.052 - 51.2 2 / 

0.047 • 0.095 

ND 

0.001 
ND 

ND 

ND 

ND 

ND 

ND 
0.00) -0.004 

0.011 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 
0.31-2.060 
LOT -3.924 

0 / 
0 / 

0.054-0.26 10 / 30 3)56 

ND 2 1  21 7* 

0.001-0.17 7 1  29 24% 

0.001 1 1  21 4% 

ND 3 / 21 11% 

0.001-0.002 6 / 30 20% 

ND 1 / 30 3% 

ND 3 / 30 10% 

ND 3 1  21 11% 

ND 1 7 / 30 23% 

0.002 I 12 1  29 41% 

ND I 5 / 21 11% 

ND 1 4 / 29 14% 

ND 1 4 / 21 14% 

ND I 1 / 30 3% 

ND 3 / 21 11% 

ND 1 3 1  21 11% 
ND 1 1 1  21 4% 

ND 1 1 1  29 3% 

0.015 1 2 / 29 7% 

ND | 1 / 29 3% 

ND II 1 / 29 3% 

ND D 1 / 29 3% 

ND H 1 1  29 3% 

0021 17 1  29 24% 

0067-0 308 1 12 / 29 41% 



TABLE 4 (Continued) 

SUMMARY OF OUTDOOR SURFACE SOILS DATA 

U ICG INS DISPOSAL 

CHEMICAL 
LANDFILL AREA 

Range of 
riajtaacy Ccocomuone 

(mm/km) 

TRANSFER STATION 
Rangeof 

Freqnaacy CoaeaaMaooa 
(tag/kg) 

MA 

Rtfei 

1 / 13 0.014 1 / 4 0.001-0.013 3 / 

1 / 11 0.0041 1 / 6 0.01 1 / 
1 / 14 0:07 1 / F 0.0024 1 / 
0 / 17 ND 0 / 1 ND 0 / 
0 / II ND 0 / 3 ND 0 / 

IF f 20 OuOFS-22 • F /  10 0.11 -1.7 4 / 

20 f 20 4400-17400 10 / 10 4220-14400 

0 / 20 ND 2 / 10 10.1 - I1J 

20 / 20 1.6-27.3 10 / 10 1J-11.4 

20 / 20 442-474 10 / 10 33.3-141 

20 / 20 . U-IJ 10 / 10 0.22-1 

3 1 20 0.44-1 4 / 10 I.I-1.2 

20 / 20 712-23100 10 / 10 2170-43200 

20 / .  20 72-412 10 / 10 13.7-42.4 

20 / 20 2.1 - 31J 10 /  10 U-2M 

20 / 20 I6.F-I77 10 / 10 IF.I-1FI 

20 / 20 7FS0-4S200 10 / 10 11200-13100 

20 / 20 17J-224 10 / 10 11.F- 41300 

20 / 20 340-14700 TO /  10 2100-13600 

S / 3 • 262-361 10 / 10 142-1340 

If / 20 OjOF-41.1 10 / 10 0.13 - 2 

20 / 20 ,4.1-14.4 10 / 10 4.F-I23 

20 / 20 107-4220 10 / 10 742 - 2300 

1 / IF 2J 0 / 10 ND 

10 / 20 1-3.4 4 / 10 1.4-2.6 

20 / 20 FFJ - 6710 10 . /  10 110 - 4640 

0 / 20 ND ' 0 / 10 ND 

20 / 20 11.7-40.4 10 /  10° 20- 473 

20 / 20 3F2-107 10 / 10 7FJ-71I 

Range of 
FUUVTASTURE AREAS 

«of 
OUTDOORSS 
SUMMARY* 

Ftcqntacy-
OUNIIBCC 

EaAia aMtAyla 

IIHWrUnnfoMl 
MeOoaytMor 
K8i(Mrf) 

[INORGANICS 

Iron 

Nickel 

Stlvee 

0.0002 - 0.01 1 / 4 0.00014 10 / 11 12* 

0.0007 0 / 10 ND 1 / 17 1% 

0.0077 0 / 10 ND 1 / 41 7* 

ND 1 / 10 0.00054 1 1 / 13 134 

ND 1 / 10 0.0016 1 / 11 IN 

0.021-0.46 22 / 41 0.04-2.4 31 / 41 72% 

6730-14400 10 / 10 4440-17000 41 / 41 100% 

ND 0 / 10 ND 2 / 41 4% 
4 -12.2 10 / to L6-6 44 / 44 100% 

24.3-207 10 / 10 302-141 . 41 / 41 100% 

0J1-2J 10 / 10 042 - 046 44 / 41 100% 

0.42-6.4 0 1  10 ND 13 / 41 11% 
2470-64100 10 / 10 430 - 2440 44 / 41 100% 
16.4-37.7 10 / 10 IL6-2I.7 41 / 44 100% 

12-143 10 / 10 4.4-11.6 44 / 44 100% 
4.4-447 10 / 10 114-162 41 / 44 100% 

16000-43300 10 / 10 12200-20200 44 1  41 100% 

IM- 1460 10 / 10 14.4-16.3 44 / 41 100% 
333 - 21100 10 f 10 162-2100 44 / 44 100% 

71.4-014 10 / 10 143 - 344 11 / 11 100% 

0R3-I.I F / 10 0R7-0.1 46 1  44 F6% 

3-242 10 / 10 62-14.1 a / 44 100% 

374-1640 10 / 10 110-1210 44 / 44 100% 

12 2 / F All-1.7 4 / 46 F% 

2-7.F 4 / 10 027-2.7 10 / 44 61% 

342-F24 10 / 10 71.1-147 a / 44 100% 

0.13-0.47 0 / 10 ND 4 / 44 4% 

21.4-46 10 / 10 IF.I-16.1 44 / a. 100% 

242-642 10 / 10 16.4-63.1 41 / 44 100% 

ND: Not Delected 

NA: NotAyaihMc 

• OMdM Surface Sod Stannary 
cFAHi i •< Milled rntyty-"' * V'-"1" 
tfAHa total Folycyclic AmniHr HyAucaifcona 
FCSa FotycMaraatadBiphaBylniieae 

TBLSEC4 XLS 
4001-210601 



TABLE 4 

SUMMARY OF OUTDOOR SURFACE SOILS DATA 

HICCINS DISPOSAL 

CHEMICAL 

LANDFILL AREA 
Range of 

(mg/kg) 

TRANSFER STATION 
Rancor 

Frequency CiuannncCaiii 
(mg/kg) 

MAINTENANCE GARAGE 
Range of 

FIELD/PASTURE AREAS 
Range of 

(mg/kg) 

OUTDOORSS 
SUMMARY • 

Frequency 
Occurrence 

VOLATILE ORCANKS 

Carbon OiauUide 
^arban TcOacAlartde 
CMoroforre 
I j-DnMoaoeAme (meal) 
133-Tei 

.13 
Tri 
Xylenco (Ml) 

SEMI-VOLATILE ORGANICS 

lnr(2EAyfceayl)|kAiR«i 

Garboxole 
DiiAjRAatnlani 

NH 
cPAHa (total) 
iPAHr (total) 

PESTICIDES/PCRe 

4.4'DOD 
1.4'DOE 
I.4DDT 
Diekbin 

Bndoenlfao 0 
RndoauUao aulfatc 

flO-«OI 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

0.00*-0.16 
0.024 

ND 
0.007 
0.01 
ND 
ND 

0.000-0.0)6 
0.0IS 

ND 
ND 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0.0)9-2 2 6 / 10 
0.0))-2.4 2 / 10 
0.034-4.4 4 / 10 

DO)) 0 / 10 
ND 0 / 10 

0.040 1 / 10 
0.11 0 / 10 
0.06 0 / 10 

0.029 0 / 10 
0.079-12).6 10 / 10 
0.119-Ml .6 10 / 10 

0 / 2 0  N D  1 / 
| / |4 0.000)1 1 / 
0 / 1 6  N D  1 / 
0 / 1 4  N D  0 / 
J / || 0.026-0.)) ) / 

10 / II 0.00))-024 ) / 
} i g 0.0029-0.12 0 / 
) / |4 0.00017-000049 ) / 

0 / 1 0  N D  0 / 
g / 16 0.00022-0.0)1 2 
2 / II 0.0021-0.017 1 / 

0.014-0.04) 
0.014-0.042 

0-22 
ND 
ND 

0.076 
0.069 
0.1 

0.044 
0.009 
0.009 

0.0)-2.4 
0.077-0.001 
0.04) -1.9 

ND 
ND 

0.037 
ND 
ND 
ND 

0.)7) • 10).11 
0.))7 - )0.4 

0.0)0 
0.0041 
0.0004 

ND 
0.016-0.027 
0.002)-0.024 

ND 
0.002) - 0.004 

ND 
0.0019-0.004) 

0.000)7 - 0.000)2 

I / 

ND 0 / 10 - ND 7 / 41 15% 
ND 0 / 10 ND ) / 41 6% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 4 / 41 1% 
ND 0 / 10 ND 2 / 41 4% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 

0.1) - 2 ) / 10 0.0)1-0.17 26 / 41 54% 
0005 0 / 10 ND 7 / 41 15% 

0.0)9-0.0)2 0 / 10 ND 12 / 41 2)% 

ND 0 / 10 ND 1 / 41 2% 
0.066 0 / 10 ND 1 / 41 2% 

ND 0 / 10 ND 2 / 41 4% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 
ND 0 / 10 ND 1 / 41 2% 

0349-2.7) 4 / 10 0.0)7-0)2) 39 / 41 11% 
0372 - ).II9 1 / 10 0.019-0.601 4) / 41 94% 

ND 0 / 10 ND 1 / 46 2% 
0.0027-0.00) 1 J 10 0.0002) • ) / )) 15% 

0.021 0 / 9 ND 2 / )) 6% 

ND 1 / 4 0.00041 1 / 2) 4% 
ND 0 / 10 ND 6 / )5 17% 

0.0046 0.22 2 / 9 0.006)-0.11 22 / )) 67% 

0.021-035 0 / ) ND 1 / 16 50% 
O.OOOI7-O.I7 1 / 10 000056 II / M 32% 

ND 1 / 10 0001 1 / 36 3% 
0.00055 • 0.04 ) / 10 0.0005 - 0.00069 II / )l 47% 
0.001)-0.0011 0 / 7 ND 6 / 41 15% 

XLS 



TABLE 3 

SUMMARY OF INDOOR SURFACE SOIL SAMPLES 
HIGGINS DISPOSAL 

CHEMICAL Frequency 
Range of 

Concentrations 
fmg/kg) 

VOLATILE ORGANICS 

Acetone 
Chloroform 
1,12,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

SEMI-VOLATILE ORGANICS 

Diethylphthalate 
tPAHs (total) 

PESTICIDES 

Idrin 
Ipha-BHC 
elta-BHC 
,4'-DDE 

Dieldrin 
Endosulfan sulfate 
Heptachlor 
Heptachlor epoxide 
PCBs (total) 

ORGANICS 

danum 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 

2 / 6 
4 / 6 
1 / 6 
4 / 6 
1 / 6 

1 / 6 
3 / 6 

3 / 
4 / 
1 / 
1 / 
2 / 
1 / 
1 / 
2 / 
3 / 

5 
6 
2 
5 
5 
3 
6 
6 
9 

6 
2 
4 
6 
$ 
6 
6 
6 
6 
6 
6 
1 / 
4 
5 
4 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

0.006 - 0.009 
0.00!-0.002 

0.003 
o:oos • 0.022 

0.001 

1.1 
If 2.9 

0.013-0.034 
0.0019 - 0.0064 

0.0021 
0.016 

0.021-0.029 
0.0012 
0.00061 

0.027 - 0.037 
0.18-7.5 

3320 - 5860 
13-1.5 
26-30 
0.6-13 

2490 - 5740 
5-12 
18-33 

5360 - 8520 
15-73 

787-1550 
76-131 

0.4 
5-6 

699,-1100 
572-761 
11-17 
84 - 245 

NA: Not Available 
tPAHs total Polycyclic Aromatic Hydrocarbons 
PCBs Polychlorinated Biphenyts mixture 



TABLE 2 (Continued) 

Chemicals Detected Concentration (ppb) 

Chloroform 
Calcium 
Magnesium 
Sodium 
Zinc 

87 
(Unfiltered Sample) 

1,1-Dichloroethylene 
1.1-Dichloroethane 
Trans 1,2-Dichloroethylene 
Cis 1,2-Dlchloroethylene 
Chloroform 
1.1.1-Trichloroethane 
Carbon tetrachloride 
Trichloroethylene 
1.2-Dichloroethane 
1.1.2-Trichloroethane 
Calcium 
Copper 
Sodium 
Lead 

2.8 

0.9 
0.6 

1.9 
96 
5.6 
1.1 
1.2 
0.7 
0.9 
13000 
42 
7000 
5.2 

\ 



TABLE J (Continued) 

I Location Chemicals Detected Concentration (ppb) 1 

1 82 1,1-Dichloroethylene 29 
(Unfiltered Sample) 1,1-Dichloroethane 10 

Trans 1,2-Dichloroethylene 12 
Cis 1,2-Dichloroethylene 37 
1,1,1-Trichloroethane 98 
Carbon Tetrachloride 26 
1,2-Dichloropropane 0.3 
1,2-Dichloroethane 3.3 

• 1,1,2,2-Tetrachloroethane 76 
• Chloroform 200 1 

Trichloroethylene 230 
Tetrachloroethylene 200 
1,1,2-Trichloroethane 22 
Trichlorotrifluoroethane 12 
Diisopropylether 20 
Calcium 25000 
Copper 141 
Iron 232 
Potassium 11000 
Magnesium 11000 
Sodium 20000 
Lead 5.5 

121 1,1-Dichloroethane 0.5 
Higgins' Property Cis 1,2-Dichloroethylene 1.0 
(Filtered Sample) Chloroform 30 (Filtered Sample) 

1,1,1-Trichloroethane 0.2 
Carbon tetrachloride 0.9 

• Trichloroethylene 1.1 
1,2-Dichloroethane 0.6 
Tetrachloroethylene 0.4 
1,1,2,2-Tetrachloroethane 3.6 
1,1,2-Trichloroethane 1.5 
Calcium 43000 
Copper 91 
Magnesium 17000 
Sodium 16000 
Zinc 2880 



TABLE 2 (Continued) 

1 Location 1 Chemicals Detected Concentration (trob) j| 

1 102 Chloroform 2.7 
(Filtered Sample) Carbon tetrachloride 0.6 (Filtered Sample) 

1,1,2-Trichloroethane 0.9 
Calcium 10000 B 
Chromium 12 8 
Copper 95 8 
Sodium 10000 1 
Zinc 138 1 

104 Chloroform 0.3 
(Unaltered Sample) Tetrachloroethylene 2.7 (Unaltered Sample) 

Calcium 8000 
Chromium 22 
Copper 84 
Sodium 8000 
Lead 3.5 
Zinc 219 

110 Calcium 10000 
(Unfiltered Sample) Copper 152 (Unfiltered Sample) 

Iron 258 
Magnesium 5000 
Manganese 43 
Sodium 10000 
Lead 10.9 
Zinc 84 



TABLE 2 

R E S I D E N T I A L  W E L L  S A M P L I N G  R E S U L T S  

1 Location Chemicals Detected Concentration (rob) I 

Chloroform 2 
(Unfiltered Sample) Calcium 7000 

Chromium 10 
Copper 207 
Sodium 7000 

85 Chloroform 1.7 
(Unfiltered Sample) Calcium 10000 

Copper 28 
Sodium 8000 
Lead 3.8 
Zinc 501 

95 1,1-Dichloroethylene 0.3 
(Unfiltered Sample) 1,1-Dichloroethane 0.7 

Cis 1,2-Dichloroethy lene 1.7 
Chloroform 36.0 
l,l*l-Trichloroethane 1.2 
Carbon tetrachloride 11.0 
Trichloroethylene 10.0 
1,2-Dichloroethane 0.4 
Tetrachloroethylene 9.9 
1,1 »2,2-Tetrachloroethane 2.2 
1,1,2-Trichloroethane 2.9 
Calcium 24000 
Copper 169 
Iron 133 
Magnesium 11000 
Sodium 19000 
Lead 3.8 | 



TABLE 1 (Continued) 

SUMMARY OF GROUNDWATER DATA 

IIICCINS DISPOSAL 

ROUND 1 ROUND2 SUMMARY BACKGROUND* Nl GW 
OuaMy 

Standard 

<WJ/» 
CHEMICAL 

Frequency of Raiqe of 
Detection ConcentralMMa 

(MA) 

Frequency of Rnngeof 

Dctectioo Concentrelioos Detection Peccca 
Occurence 

Detection ConcenueuoM 

(MCD 

Nl GW 
OuaMy 

Standard 

<WJ/» 

Siiva 
Sodium 

line 

0/ II ND 
11 / 1) 10900 • 00400 
9/11 4-111 

12 / 1) 04 - 111 

1 / 14 4 2 
11 / 14 U10 . 112000 
II / 14 12 - 262 
1/1 71 - 190 

1 / 27 4% 
26 / 27 90% 
20 / 21 74% 
II / 10 94% 

0 / 4  N D  
4 / 4 20100 - 10100 
1 / 4  ( 1 - 2 0 1  
2/ 4 4 9 - 190 

50.000 

5.000 

•BKkfraad Maria to* MW-109 <«)M>-NO« DMOM 

Round 1 »ede did not Include MW-106S end MW-tOIS (•») M loMI TrthMaadanM 

Round 2 node did nallncludoMW-IOOS « « eD-UOWdaoOi-n. 

USEPA SOWA-USEPA SO* Ortddng WMa Art 
MCL - Madaum CadnM laal 

pMCL - Propound Madman ContnnUnent t«d 
•MCL - Second** MMMM ConOndna* UMI 
IjaiCL l*ui|)wdTI»IIIINIUR|FF* •—RR--— 

Nl SDWA-NJ Safe OneOu* Hmm Aa/HIA C 710-5 I.IIO-IO) 
NJ GWQC-NJ OIIIMOI •• CnanNNI AC ».«) 



TABLE 1 (Continued) 

SUMMARY OF GROUNDWATER DATA 
HIGGINS DISPOSAL 

ROUND I ROUND! SUMMARY 

Frequency of 

Detection Percent 

Occurence 

BACKGROUND* 

Frequency of 

CHEMICAL 

Frequency of 

Detection 

Recife of 

duration 
Frequency of Rengeof 

Concentrations 

Range of 

Concentrations 

(MR") 

PCSTICIDES/FCBe 

AlAu 

righn-BHC 

beto-BHC 

Idto-BHC 
SKUUO-BHC (Undone) 

4-DO£ 
i.r-DOD 

T-DDT 

I IcfUecMar epoxide 
PCBe 

INORGANICS 

qktd 

12 NO 

1) NO 

13 NO 

13 0.04 

13 NO 
12 0.02 

13 NO 

13 NO 

13 NO 

13 NO 

13 NO 

13 NO 

13 NO 
13 0.37 

II 110 - 09100 

1) NO 
1) 2 4 * 114 
1) 11.2 • 931 

11 I S • 11.2 

11 NO 
11 9920 - 77500 

11 09 - 246 

11 4.4 • 101 

11 4 • 124 

11 197 • 36000 

11 I S • 34 1 
1) 2260 • 51000 

11 161 - 7410 

1 0 24 - 74 

11 114 - 255 

11 2620 • 21600 

11 - 075 

1 / 14 0.1 

27 14 0 023 - 0097 

2/ 14 0.03 • 0.041 

1 / 14 0.033 

1 / 14 0034 

1 / 13 0064 

2 / 14 0.046-0.11 

2 / 14 0.069 - 0.21 

1 / 14 0049 

1 / 14 0013 

1 / 14 0.033 

1 / 14 0.06 

1 / 14 0.042 

0/ 14 ND 

0/ 0 ND 

4/ 14 1 1 9 -  1 3 1  

9/ 14 21 - 15 3 

14 / 14 27 1 • 1090 

1 0 /  14 0 47 • H I 

4/ 14 14 - 11 

14 / 14 9070- 91000 

14 / 14 3 4 - 1690 

4/ 14 23 - 431 

1 2 /  14 3- 177 

2 / 2 49000 • 163000 

14 / 14 19 - 113 

14 / 14 4650 - 65400 

14 / 14 46 4 - 10100 

2 / 14 0 26 - 0 27 

14 / 14 3 3 * 141 

14 / 14 1410 • 20000 

1 / 14 1 1 - 4 5  

1 / 26 

2/ 27 

2/ 27 

2 7 27 

1/ 27 
2/ 25 

2/ 27 

2/ 27 

I 7 27 

I 7 27 

17 27 

I / 27 

17 27 
I 7 27 

I I 7  I )  
4 7 27 

14 7 27 
27 7 27 
15 7 27 
4 7 27 

27 7 27 
2S 7 . 27 
II 7 27 
22 7 27 
IS 7 IS 
21 7 27 
27 7 27 
27 7 27 
4 7 22 

23 7 27 
27 7 27 
4 7 27 

4% 0/ 3 ND -0.04 

7% 0/ 4 ND 0.02 

7% 0/ 4 ND 0.2 

7% 0/ 4 ND 

4% 0/ 4 ND 0.2 

4% 1/ 4 002 0.5 

7% 0/ 4 ND 0.5 

7% 0/ 4 ND 0.1 

4% 0/ 4 ND 0.1 

4% 0/ 4 ND 0.1 

4% 0/ 4 ND 0.4 

4% 0/ 4 ND 0.4 

4% 0/ 4 ND 02 

4% 17 4 3 1 0.5 

100% 2/ 4 '979 - 99200 200 

13% 1 / 4 1 1 4  20 

52% 1/ 4 2 3 - 4.3 a 
100% 4/ 4 111 - 332 20 

36% 2/ 4 19 - 64 0.006 

13% 1/ 4 11 • 61 '4 

100% 4/ 4 22000 - 42100 

91% 4/ 4 14 - 4740 100 

44% 2/ 4 201 - 914 

43% 1 / 4  63 - 114 1.000 

100% 2/ 4 119 - 126000 300 

43% 1/ 4 4 - 504 10 

100% 4/ 4 10400 • 31700 

100% 4 / 4 199 • 1060 50 

14% 1 / 1 0 24 2 

13% 1 / 4 157 - 527 100 

100% 4 / 4 4720 - 15700 

13% 0/ 4 ND 50 

eooittoeoi 

1 HI Sin MS 



TABLE 1 

SUMMARY OF GROUNDWATER DATA 
IIIGGINS DISPOSAL 

ROUND 1 ROUND 2 SUMMARY BACKGROUND* NJ GW 

Frequency of RjnfO of Frequency of Rente of Frequency of Frequency of Rente of OuaMy 

CHEMICAL Detection Coo ctetntHint Detection Cooccotntiom Dctccu on Percent Prtfctiftn Concentrations Standard 

WO (rat) Occurence (M|/» (Ml/ll 

VOLATILE ORGANICS 

ACCKNM 4/ 14 11 • 40 13 3 1 1  29 17% 0/ 4 NDa 700 

Statoi )/ 14 4 • 910 2 / 13 33 - 100 1 1  29 17% 0/ 4 ND 1 

Z m b a m  DteulBie 

Cretan Tcmcfcloride 

rMwohiffH 

1 1  14 
J ' 14 

1/ 14 

4 • 23 
46 • 160 
13 • 3100 

2 / 
1 1  
1 1  

13 

13 

13 

2 - 3  

37-130 
16 - 2300 

4 / 
10/ 
0 1  

29 

29 

29 

14% 
34% 
21% 

1 / 4 
0 1  4 

0/ 4 

7 

ND 
ND 

2 

4 

dknrfbni 1/14 10 - 1700 13 / 13 1 • 1400 21 / 29 72% 0/ 4 ND 6 

1.1-DicMoeantaae 

1.2-DicfclerooWane 

1 1  14 4-69 1/ 13 1 - 37 13/ 29 32% 0/ 4 ND 70 
1.1-DicMoeantaae 

1.2-DicfclerooWane «/ 14 9- 1400 0 1  13 1 - 1200 14/ 29 41% 0 1  4 ND 2 

1.1-Dklfawfci 
U-DicMofoatet (Mai) 
U*DicMonvn|NM 

5/ 14 
11 14 
01 14 

1-190 
II - no 

ND 

1 1  

0 1  

1 / 

13 

13 

13 

1 - 32 
2 • 660 

12 / 
13/ 

1 / 

29 

29 

29 

41% 

32% 

3% 

0/ 4 
01 4 

01 4 

ND 
ND 
ND 

2 

10c 
1 

0/ 14 ND 0/ 13 ND 0 1  29 0% 1 / 4 4 700 

llntjIwCMondl 

I.IJJ-TawtMwirtui 

2 1  14 

01 14 
91 14 

4 - 110 
4 - 460 

II • 360 

I / 
I I  

10/ 

13 

13 

13 

240 
II - 420 
2 - 490 

3/ 

II / 

19/ 

29 
29 
29 

10% 

31% 

66% 

0/ 4 

0/ 4 
0/ 4 

ND 

ND 

ND 

2 

2 

1 

ToImcm 1 1  14 3 - 41 2 / 13 II - 43 1 1  29 17% 0/ 4 ND 1.000 

1.1.1-TifeMceocdNne 
1.1.2-TritMoeortfccna 

rrichloniAiM 

0 1  14 13 - 360 11 13 42 - 190 II / 29 31% 0/ 4 ND 30 
1.1.1-TifeMceocdNne 
1.1.2-TritMoeortfccna 

rrichloniAiM 

1 1  14 

91 14 

T - II . 
4 - 2200 

0 1  
10/ 

13 

13 

6-13 
1 • 1300 

IS / 

19/ 

29 
29 

32% 
66% 

0/ 4 

1 / 4 

ND 

4 

3 

1 

Vinyl CMreada 

Xylene* (Total) 

I / 14 

I I  14 

41 
13-33 

2/ 

1 / 

13 
13 

9-31 

43 
H  
1 1  

29 
29 

10% 

10% 

0 1  4 

0/ 4 

ND 

ND 

5 

40 

SEMI-VOLATILE ORCANICS 

I*R2-E<q6ta*yl)(l B ilili 

1-CMoreftanol 
I LDkUMohaaaai 

0 1  13 

1/ 11 

ND 

39 

1 / 
0 1  

14 

14 

6 

ND 

1 / 

1 / 

27 

27 

4% 

4% 

0/ 4 

0/ 4 

ND 

ND 

30 

40 
I*R2-E<q6ta*yl)(l B ilili 

1-CMoreftanol 
I LDkUMohaaaai 21 13 1 • 4 0 1  14 ND 11 27 7% 0 1  4 ND 600 

1,4-DtcMorataaan* 2 / 1 3  6 - 41 1 / 14 19 1 1  27 11% 0 1  4 ND 75 
1,4-DtcMorataaan* 

3/ 13 1 -920 2 / 14 420- 1100 3/ 27 19% 0/ 4 ND 000 

Dic&ylpMMiM 1 1  13 2 -3 0 1  14 ND 11 27 7% 0 1  4 ND 3.000 ' 

I-Mdhylinphthriwir 1 / 11 

1 / 13 

7 
19 

0 1  

1 / 

14 
14 

ND 
44 

1 

1  / 

27 

27 

4% 
7% 

0 1  4 

0/ 4 

ND 
ND 30* 

htapMOaloBC 
rimrJ 1/ 11 33 0 1  14 ND 1 / 27 4% 0/ 4 ND 4,000 
rMsm 

1 / 13 3 0  1  14 ND 1 / 27 4% 0/ 4 ND 0 

* Interim specific criteria 



APPENDIX IV 
STATE LETTER 



Cultural Resource Group, Louis Be.rger 6 
Associates, Xnc.-, praparad for Transcontinantal 
Gas Pipa Line Corporation, March 1992. 

P. 301007- Raport: Final Wetland Delineation Report. Wiggins 
301064 . Disposal Sfirvleea. TOOT of Kingston. Somerset 

county. May Jarsay, praparad by Malcolm 
.._r._ Pimia, Inc., praparad for U.S. EPA, Juna 1996. 

P. 301065- Raport: Final Staoe 11 archaeological Survav. 
301149 Wiggins Disposal Services. Town of Kingston. 

Somerset County. Waw Jersey. praparad by Malcolm 
Pirnia, Inc., praparad for U.S. EPA, July 1996. 

• ! 
P. 301150- Raport: Final Remedial Tnvastigatlon Report. 

301539 Wiggins Disposal Services. Town at Kingston. 
Somerset County. Mew Jarsav. praparad by Malcolm 
Pirnia, Inc., praparad for U.S. EPA, August 1996. 

P. 301540- Report: Final Remedial Tnvastioatlon Report.-
302005 Volume TT. Hlggins Disposal Services. Town of 

Kingston. Somerset County. New Jarsav. prepared by 
Malcolm Pirnia, Inc., prepared for U.S. EPA,. 
August 1996. 

4.0 FEASIBILITY STUDY 
4.3 Feasibility Study Raport 
P. 400001- Raport: Final Feasibility Study Baport. Wiggins 

400137 Disposal Servioas. Town of Kingston. Somerset 
County. Maw Jarsav. prepared by Malcolm Pimia, 
Inc., prepared for U.S. EPA, August 1996. 

10.0 PUBLIC FARTXCXFATXOH 
10.2 Community Relations Plans 
P. 10.00032 Glossary of Environmental Terms and Acronym List, 

10.00062 praparad by U.S. EPA, Office of Communications and 
Public Affairs, December 1989. 

7 



12SL6# prepared by Roy F. Was ton, Inc./REAC, 
praparad for U.S. EPA/ERT, Fabruary 29, 1996. 

2.7 Corraspbndanea 
P. 201514- Memorandum to Mr. Richard Salkia, Associate 

201515 Director for Reaoval and Emergency Praparadnass 
Program,. ERRD, U.S. EPA, Region II, froa Mr. John 
Frisco, Deputy Diractor for Naw Jarsay Programs, 
ERRD, U.S. EPA, ra: Raquast for a Raaoval Action 
at the Higgins Disposal Sarvica Sita, Franklin 
Township, Soaarsat County, Naw Jarsay, March 31, 
1993. 

P. 201516- Maaorandua to Mr. George Prince, U.S. EPA/ERT Work 
201524 Assignment Manager, from Mr. Stewart K, Sandberg, 

Project Manager, REAC Cincinnati, ra: Preliminary 
Results of Field Work at the Higgins Disposal 
Sita, W.A. # 4-905, July 21, 1993. 

3.0 Raaadial Investigation 
3.1 Sampling and Analysis Plans 
P. 300844- Plan: Sampling and Analysis Plan TTT. Higgins 

300857 -Disposal Site. Kingston. Somerset County. New 
Jersey, prepared by Roy F. Weston, Inc., prepared 
by Roy F. Weston, Inc., prepared for U.S. EPA, 
Region XI, October 13, 1992. 

P. 300858- Plan: Sampling OA/PC Work Plan. Higgins Disposal. 
300884 Higgins Disposal Contaminated Soil Pile, prepared 

by U.S. EPA, Region IX, TAT and Roy F. Weston, 
Inc., prepared for U.S. EPA, Region XX, December 
20, 1994. 

3.3 Work Plans 
P. 300885- Plan: Work Plan for Drum Excavation. Higgins 

300908 Disposal Site. Kingston. Somerset County. Hew 
Jersey, prepared by Westinghouse Remediation 
Services, Inc., praparad for U.S. EPA, Region XX, 
Fabruary 11, 1994. 

3.4 Raaadial Xnvastigatioa 
P. 300909- Report: 6.91-Mlla Milltown "E* LOOP of the liberty 

301006 Pipeline Upstream Facilities Temporary Row 
Eraanslon and Work Space Areas. Phase T Historical 
and Archaeological Survey, prepared by The 



200572' 
200578 

200579' 
200604 

P. 

P. 

P. 

200605-
200656 

200657-
200810 

200811-
200905 

P. 200906-
201150 

P. 201151-
201513 

Scan* Coordinator, U.S. EPA, R*gion II, November 
11, 1994. 
Uniform Hazardou* Wa*t* Manif**t, Stat* of N*w 
Jersey, Manifest Ho. 2, Facility: Ensco 
Environmental Services of GA, Inc., Transporter: 
Happi Trucking Co., Generator: U.S. EPA, Region 
II/Higgins Disposal, Mr. Michael Ferriola, On-
Scene Coordinator, U.S. EPA, Region II, November 
11, 1994. 

" i 
Uniform Hazardous Waste Manifest, state of 
Arkansas, Facility: Ensco, Inc., Transporter: Haz 
Mat Environmental Group, Generator: U.S. EPA, 
Region II/Higgins Disposal, Mr. Michael Ferriola, 
On-Scene Coordinator, U.S. EPA, Region II, 
November 15, 1994. (Attachments: 1. letter to Mr. 
Richard Jakucs, from Waste* Industries, Inc., Re: 
analytical results obtained for Sample I.D. 
AB37776, October, 25, 1994; 2. Letter to Mr. 
Richard Jakucs, from Wastex Industries, Inc., re: 
analytical results obtained for Sample I.D. 
AB37777, October 25, 1994; and 3. Letter to Mr. 
Richard Jakucs, from Wastex Industries, Inc., re: •. 
analytical results obtained for Sample I.D. 
AB37778, October, 25, 1994. 
Data Package: Removal Data & Manifests prepared 
by Accredited Laboratories, prepared for 
Westinghouse Remediation, December 22, 1994. 

* 

Report: ^na-ry TT-IP Parort. son SmrmUnq at 
Franlclln TWP. . New 

i T f V .  A p r i l  1 9 9 5 ,  prepared by Roy ]P. Weston, 
Inc./REAC, prepared for U.S. EPA/ERT, April 7, 
1995. 
Report: pyHminarv Trip Report. Sol] fimrml Ing and 
Pad4ation Survoy. Hiqgins Disposal Site. Franklin.. 
TWP. . KW Jarsav aprii 1995. prepared by Roy F. 
Weston, Inc./REAC, prepared for U.S. EPA/ERT, 
April 24, 1995. 
-Report: Trio Report. Soil Sampling and 
Padiarlnn survey. wi??4na Disposal Site. Franklin 
jvro. waw J*rs*v. Mav 1995. prepared • 
Weston, Inc./REAC, prepared for U.S. EPA/ERT, May 
4, 1995. 
Report: Papon*- soil sampling. Hicqlns 
Disposal «4*a. Kingston- Wew Jersey. February 



Somerset Cnxyn+y. Naw Jarg »yr prepared by Mr. 
Robert Raisch, NJDEP, March 25, 1988. 

100474- . Report: Kingston Pesldenee^. Teiirel Avenue. 
100477 PranVlln Township. Somerset. W..T. . EPA ID < 

MJDssi440A3g. prepared by Robert Raisch, BSMS III, 
NJDEP, June 1988. 

100478- Kingston Residences Attachments (Maps 1 - 7 & 
100525 other attachments A - J), undated. 
100526- Higgins Disposal Service, 121 Laurel Avenue, 
100721 Kingston, Somerset County, Mew Jersey, References 

A through Y, undated. 

REMOVAL RESPONSE 
Sampling and Analysis Data/Chain of Custody Forms 
200001- Memorandum to Mr. George Prince, EPA/ERT Work 
200191 Assignment Manager, from Mr. Charles McCusker, 

REAC Task Leader, Roy F. Weston, Inc., re: Higgins 
Disposal - Soil Sampling, Work Assignment f 2-442 
- Trip Report, November 9, 1990. 

200192- Report: Sell and Sadlmant Sampling. Hloqlns 
200264 Disposal. PranVlln Township. Naw Jersey, prepared 

by Roy F. Weston, Inc./REAC., prepared for U.S. 
EPA/ERT, December 1990. 

200265- Baports Pinal Beport. Caonhysleal SDoeata 
200385 Burled Hazardous Waste Contalnars. Hloqlns 

Disposal Site. PranVlln Township. New Jersey. 
September 1993. prepared by Roy F. Weston, 
Inc./REAC, prepared for U.S. EPA/ERT, September 
17, 1993. 

e 

200*386- Ensco Waste Material Data Sheets, No. 408939 
200565 through 408944, prepared by Mr. Michael Ferriola, 

On-Scene Coordinator, U.S. EPA, Region II, 
October 21, 1994. (Attachment: Attachment S: Haz-
Scan Drum Inventory, prepared by Mr. Michael 
Ferriola, OSC, U.S. EPA, Regi6n.il, November 11, 
1994.) 

200566- Uniform Hazardous Waste Manifest, State of New 
.200571 Jersey, Manifest No. 1, Facility: Ensco 

Environmental Services of GA, Inc., Transporter: 
Nappi Trucking Co., Generator: U.S. EPA, Region 
II/Higgins Disposal, Mr. Michael Ferriola, On-

4 



• *• 

P. 100153-
100193 

P. 

P. 

P. 

1.3 
P. 

100194-
100223 

100224-
100326 

Letter to Mr. Perry Katzr Chief, How Jorsoy 
Compliance Section, U.S. EPA, Region II, from Ms. 
Melinda Dover, Chief, Bureau of Federal Case 
Management, HJDEP, re: letter of June 19, 1989, 
Higgins Disposal Service, July 18, 1989. 
(Attachment: Ground Hater Analysis - Monitoring 
Well Report, April 10, 1989.) 
Monitoring Results - Tracking Porm,' Higigins 
Disposal Service, Inc., HJPDES NO. HJ0067270, 
Sampling Period: 12/88 - 2/89, undated. 
(Attachment: Monitoring Well Report, April 10, 
1989.) 
Dredge Spoil Site (D 6 R Canal, Laurel AVenue 
Stockpile Site) package containing Maps and Ground 
Water Analysis - Volatile Organics Reports and 
Monitoring Well Report. 

1.2 Notification/Site Inspection Reports 

1. 4  

P. 

P. 

P. 

P. 

100327- Memorandum (with attachment) submitted by Ms. 
100341 Carol Graubart, Environmental Specialist, NJDEP, 

re: attached Site Inspection Report, Higgins 
Disposal Service, 121 Laurel Avenue, Kingston, 
Somerset County, Site Inspection, conducted by 
NJDEP representatives on June 26, 1986. 

Preliminary Assessment Reports 
100342- Potential Hazardous Waste Site, Executive Summary, 
100362 prepared by Ms. Marge Kostenowczyk, NUS 

Corporation, April 15, 1983. (Attachment: Report: 
Pnfcanfclal Wa»ardou« Waste Site. Site TtlffUeCtlgn 
B»rort. Pay* T - T/>e»tton and Tnsnacrfcion 
TnfnwnHtlon. prepared by Ms. Marge Kostenowczyk, 
NUS Corporation, February 22, 1983. 

Site Investigation Report 
100363- HRS Cover Sheet 6 Package, prepared by Mr. Kenneth 
100405 Kloo, November 18, 1986. . 
100406- HRS Cover Sheet & Package, prepared by Mr. Kenneth 
100427 Kloo, November 18, 1886. 
100428- HRS Cover Sheet 6 Package, prepared by Mr. Kenneth 
100456 Kloo, November 18, 1986. 
100457- Report: Tnaparrfclon Report. Kingston 
100473 p»«<dance«. T-aural Avenue. Franklin TownsMP. 



p. 

p. 

100103- Memorandum to Mr. A1 Pleva, HSMS I, Bureau of Site 
100114 Assessment, NJDEP, from Kathleen M. Grimes, 

Research Scientist 111, Quality Assurance Section, 
NJDEP, re: Quality Assurance Review Summary of 
Higgins Disposal Sampling June 26, 1986: ETC 
Numbers M7174-M7183, January 2, 1987. 
(Attachments: 1. Evaluation of Analytical Data 

~ Report Package for New Jersey Dept. of 
Environmental Protection, Division of Hazardous 
Site Mitigation, CN 028, Trenton, NJ 08625, Review 
of the Higgins Disposal for the PA/SI and HRS, 
January 2, 1987* 2. Memorandum to Mr. David J. 
Shotwell, Chief, Bureau of Field Operations, 
Division of Hazardous Waste Management, NJDEP, 
from Ms. Nancy E. Spence, Chief; Mr. Floyd A. 
Genieola, Environmental Scientist I, NJDEP* Dr. 
Kenneth Lin, Research Scientist ZZ, Quality 
Assurance Section, NJDEP, re: Quality Assurance 
Review of Higgins Farm Site Total Dioxin and Total 
Furan Data Packages, March 16, 1987* and 3. 
Memorandum to Ms. Carol Graubert, Technical 
Coordinator, Bureau of Site Assessment, NJDEP, 
from Mr. Thomas A. Jackson, Office of Quality 
Assurance, NJDEP, re: Quality Assurance Review -
Higgins Farm/S-R Analytical Incorporated Samples 
SR12821-1 through SR12821-11 - June 1986.) 
Transmittal form (with attachments) to Linda 
Comerci, Northern N.J. Compliance, U.S. EPA, 
Region ZZ, from Chris Mallery, Northern Bureau of 
Regional. Enforcement, NJDEP,. re:. Higgins/Laurel 
Ave., Franklin Township, Somerset County, 
forwarding the following attachments: 1. 
Directive to Mr. Higgins; T. Letter to Health 
Dept.; 3. 1982 Administrative Order to Higgins; 
4. Malcolm Firnie Report? and 5. Maps, April 13, 
1987. 4 

Letter to Ms. Carol Garubart, Bureau of 
Planning and Assessment, NJDEP, from Mr. Randall 
Vieser, Elizabethtown Water Company, re: two 
copies of the well log for Grover Avenue Well,-
November 18, 1987. (Attachment: Compliance 
Evaluation Inspection Public Community Water 
Supply, February 4, 1987.) 

100141- Site Inspection Review Form, Kingston Residences, 
100152 prepared by Ms. Joyce Harney, March 9,- 1989. 

(Attachment: HRS Cover Sheet and Groundwater Route 
Work Sheets, July 11, 1988.) 

100115-
100137 

100138-
100140 



BIGGINS DISPOSAL SITE 
ADMINISTRATIVE RECORD PILE UPDATB 

INDEX OF DOCUMENTS 

BITB-2DENTI7ICATI0N 
Background - RCRA and Other information 
100023-
100078 

100079-
100085 

100086-
100086 

100087-
100094 

100095-
100102 

Report: Potential w*»»rdou« Waste Site. 
Pr»Ha<n8ry >«gea«nient. Kingston Residences. 
prepared by Mr. Barry L. Kellems, Malcolm Pirnie, 
Inc., May 12, 1986. 
Report: Piald SaffpHno Episode Paonrt. Htccins 
nlsposal s»™iea Tne.. 121 Laurel Avenue. 
y^nstfln. Somerset eountv. New Jersey. June 26. 
1486. prepared by New Jersey Department of 
Environmental Protection (NJDEP), Division of 
Hazardous Haste Management, Bureau of Site 
Assessment, July 8, 1986. 
Preliminary Assessment Review Form, Kingston 
Residences, prepared by Mr. James Ippolito, July 
17, 1986. 
Letter to Mr. John Carlano, Health Officer, 
Franklin Township Health Department, from Mr. 
Steven Nieswand, Chief, NJDEP, Bureau of Safe 
Drinking Water, re: attached summary of the 
results of analysis of water samples collected on 
April 26, 1986, from 10 potable wells in -Franklin 
Township (Somerset County), August 7, 1986. 
(Attachment: Summary, Potable Water Sample 
Analysis Results for Ten Non-Public Wells, 
Franklin Township (Somerset County), August 6, 
1986.) 
Latter to Mr. John Carlano, Health Officer, . 
Franklin Township Health Department, from Mr. 
Barker Hamill, Acting Chief, Bureau of Safe 
Drinking Water, NJDEP, re: attached summary of 
the results of analysis of water samples collected 
on August 12, 1986, from nine potable wells in 
Franklin Township (Somerset County), November 25, 
1986. (Attachment: Summary Potable Water Sample 
Analyses Data From Nine Non-Public Wells in 
Franklin.Township, Somerset County, November 25, 
1986.) 



10.0 PJBLIC PARTICIPXTIOH 
10.2 community Relations Plans 
p. 1000001- Report: Community Relations Plan for Hlaalns 

1000031 Disposal Services. Town of Kingston. Somerset 
County. New Jersey, prepared by Malcolm Pimie, 
Inc., December 1992. 
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HZGGZHS DI8F08AL SERVICES 
ADMINISTRATIVE RECORD PILE 

ZBDSZ 07 D0CDXBHT8 

1.0 8ZTE^ZDSHTZ7ZCRSZ0H 
1.2 Notification/Site Inspection Reports 
p. 100001- Report: Potential Hazardous Waste Site: 

100022 site inspection Report. Higgins Disposal, prepared 
by Marge Kostenowczyk of NUS Corporation, April 
15, 1983. 

3.0 REMEDIAL INVESTIGATION 
3.1 Sampling and Analysis Plans 

3.2 

P' 

3.3 

P-

300001-
3Q0277 

300278-
300427 

Report:. Field Sampling Plan for Higgins 
Disposal Services. Town of Kingston. Somerset 
county. New Jersey, prepared by Malcolm Pirnie, 
Inc., December 1992. 
Report: Quality Assurance Project Plan for 
Hiooins Disposal Services, Town Of KllWStgn. 
Somerset County. Hev Jersey, prepared by Malcolm 
Pimie, Inc., December 1992. 

Sampling and Analysis pata/cbain of Custody 7orms 
300428- Report: Quick Turnaround Method Data Spreadsheet* 
300493 prepared by EA laboratories, March 17, 1993. 
300494- Addendum: Table 6-1 Addendum Analytical Procedure 
300495 Sample Container Preservation and Holding Tlfflg 

Peguirements Higgins Disposal Site, prepared, by 
Malcolm Pimie, Inc. 

Work Plans 
300496-
300639 

300640-
300843 

Report: Health And Safety Plan for Higgins 
Disposal Services. Town of Kingston. Somerset 
county. Hev Jersey, prepared by Malcolm Pimie, 
Inc., December, 1992. 
Report: Work Plan for Higgins Disposal Service 
Town of Kingston. Somerset CountY. HSV JgfggY; 
prepared by Malcolm Pimie, Inc., December 1992. 
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Department of Environmental Protection Robert (". Shinn. Jr. 
Commi»iiftner 

Ms. Jeanne M. Fox ? 9 1Q07 

Regional Administrator 
USEPA - Region II 
290 Broadway - Floor 19 
New York. NY 10007-1866 

Re: Higgins Disposal Superfund Site: Record of Decision (ROD) 

Dear Ms.'Fox. 

The New Jersey Department of Environmental Protection (NJDEP) has evaluated the 
components of the selected remedy for the Higgins Disposal Superfund Site and concurs 
with the following ground water components of the remedy. NJDEP does not concur 
with EPA's position of no (Urther action for the soils at the site. 

The major components of the selected ground water remedy that NJDEP concurs with 
include the following: 

- Remediation of contaminated ground water to Federal and State Maximum 
Contaminant Levels and also to ground water quality standards promulgated by the 
State of New Jersey. 

- Installation of on-site wells for the extraction of the contaminated ground water. 

• Conveyance of the extracted ground water via a pipeline to the Higgins Farm 
Superfund Site for treatment, with discharge to surface water. 

- If necessary, the on-site ground water treatment system at the Higgins Farm Site will 
be enhanced through the addition of granular activated carbon. 

• Connection of the ten neighboring residents on Laurel Avenue who use private well 
water to a public water supply. Public water would also be provided to the Higgins 
family. This would be accomplished through the extension of the existing 
Klizabcthtown Water Company pipeline. 

- Implementation of an environmental monitoring program to ensure the overall 
cifuctiveness of the remedy. 

• Five-year reviews of the Site pursuant to CERCLA. , 

New Opportunity Rmphyir 
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NJDEP concurs that the selected remedy for ground water is protective of human health 
and the environment, complies with requirements that are legally applicable or relevant 
and appropriate to the remedial action, and is cost effective. 

NJDKP docs not concur with EPA's conclusion of no further action for soils because 
there are levels of PCB's, PAI l's and some metals in the soils tliat exceed our soil 
cleanup guidelines for a residential setting. Although these levels may not require an 
active remediation, EPA has failed to recognize the need to implement a Declaration of 
Environmental Restriction (DER) at a minimum as warranted by NJSA 58.10-B. 

The State of New Jersey appreciates the opportunity to participate in the decision making 
process of the Superfund program. 
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RESPONSIVENESS SUMMARY 
HIGGINS DISPOSAL SUPERFUND SITE 
FRANKLIN TOWNSHIP, NEW JERSEY 

This community relations responsiveness summary is divided into the following sections: 

I. Overview: This section discusses EPA's preferred alternative for remedial action. 

H. Background: This section briefly describes community relations activities for the Higgins 
Disposal Site. 

III. Public Meeting Comments and EPA Responses: This section provides a summary of 
commenters' major issues and concerns, and expressly acknowledges and responds to all 
significant comments raised at the public meeting. 

IV. Response to Written/Internet Comments: This section provides a summary of, and 
responses to, comments received in writing and through the Internet during the public comment 
period. 

V. Written/Internet Comments: This section provides copies of all of the written/Internet 
comments received. In addition, a copy of the transcript of the public meeting is likewise 
included. 

I. OVERVIEW 

At the initiation of the public comment period on May 1,1997, EPA presented its preferred 
alternative for the Higgins Disposal Site located in Franklin Township, New Jersey. The selected 
remedy includes extraction of contaminated groundwater with conveyance of this groundwater 
via a pipeline to the Higgins Farm treatment plant. In addition, neighboring residents including 
the Higgins' will be connected to public water through extension of the existing Elizabethtown 
Water Company's pipeline. Furthermore, environmental monitoring will be performed in order 
to evaluate the effectiveness of the groundwater extraction system. 

n. BACKGROUND 

The Remedial Investigation and Feasibility Study (RI/FS) and the Proposed Plan for the Site 
were made available at the EPA Superfund Document Center at EPA's Region II office in New 
York City, at the Mary Jacobs Memorial Library in Rocky Hill, New Jersey and at the Franklin 
Public Library in Somerset, New Jersey. The notice of availability for these documents was 
published in the Home News and Tribune on May 1, 1997. The public was given the opportunity 
to comment on the preferred alternative during the public comment period which began on May 
1 and concluded on June 30, 1997. In addition, a public meeting was held on May 20,1997 at 
the Franklin Township Municipal Building. At this meeting, representatives from EPA answered 



questions concerning the Site and the remedial alternatives under consideration. It should be 
noted that the public comment period originally was to have ended on May 30,1997. However, 
in response to a request made during the public meeting, the comment period was extended to 
June 30,1997. Responses to comments received during the comment period, including the 
public meeting, are provided in this Responsiveness Summary. 

in. PUBLIC MEETING COMMENTS AND EPA RESPONSES 

The questions and comments raised during the public meeting can be grouped into the following 
categories: 

A. EPA's Preferred Alternative (Alternative 3B) 

B. Issues Regarding the State-Owned Laurel Avenue Site 

C. Other Issues and Comments 

Questions or comments are summarized in bold, followed by EPA's response. 

A. EPA's Preferred Alternative (Alternative 3B) 

1. Members of the audience asked for specific details of the proposed pipeline that will 
convey groundwater from the Higgins Disposal Site to the Higgins Farm Site. 
Questions concerned the composition of the pipeline, the effects of blasting from the 
nearby quarry, the location of the pipeline and whether the pipeline pumping 
system will operate on suction or pressure. 

EPA Response: Specific details of the pipeline material, the effects of blasting and the 
pumping system will be evaluated in the detailed design of the remedy. The pipeline will 
be designed to withstand the blasting associated with quarry operations, and to shut down 
in the event of a pipeline failure. 

With regard to the pipeline location, EPA acknowledges that the location proposed in the 
Feasibility Study must be revised based on current locations of the easements. The 
Feasibility Study proposed a conceptual pipeline alignment, within both the 
Transcontinental Gas Pipeline Corporation and the Sun Pipeline Company easements, 
which crossed through Trap Rock property. However, information provided during the 
public comment period indicates that these easements have been relocated outside of the 
active mining zone to the edge of Trap Rock property. Using easement information 
provided to EPA during the public comment period, the Agency has recalculated the costs 



for implementing the selected remedy (which are provided in Appendix VI). While the 
present worth of the remedy has been recalculated to be approximately $3.3 million 
dollars (as compared to the original present worth calculation of approximately $2.2 
million dollars), the remedy nevertheless provides the best balance of trade-offs among 
alternatives with respect to EPA's evaluation criteria. 

The attorney representing the owners of the Site commented that there is 
insufficient information to select a remedy. Areas in which the attorney noted 
uncertainties include the hydraulic characteristics at the Site and surrounding area, 
the relationship between on-site groundwater and regional groundwater flow, the 
pipeline location and the groundwater model. 

EPA Response: EPA disagrees with the majority of these comments, in that the Agency 
believes sufficient information has been gathered to make a sound decision with regard to 
the selection of a remedy. 

The results of EPA's investigatory activities (which were performed in accordance with 
established technical procedures) reveal that chemicals detected in the groundwater 
beneath the Site were also detected in neighboring residential wells. Additionally, the 
pattern of contamination along with the groundwater flow regime suggests that the source 
of these contaminants is the buried waste on the Site. In addition, operation of the on-site 
production well is known to influence groundwater flow underneath the Site. 

Based on the information collected during EPA's investigation, a groundwater model was 
used to develop a conceptual design which would be sufficient for remedy selection 
purposes. This conceptual design (i.e., pumping groundwater from a known area of 
contamination) has been successfully implemented at other Superfund sites in New Jersey 
in which contamination exists in fractured bedrock. It should be noted that the 
conceptual design will, by necessity, be refined during the detailed design of the remedy. 
During the detailed design, actual well location(s) and extraction rate(s) will be 
determined. 

With regard to the proposed pipeline route, information obtained during the public 
comment period was used to determine a revised location and re-estimate costs. 
However, the preferred alternative with the revised pipeline location still provides the 
best balance of trade-offs among alternatives with respect to EPA's evaluation criteria. 



Members of the audience expressed concerns with the placement of the pipeline 
near the quarry and near residential property. Furthermore, concerns were raised 
regarding possible pipeline failure, and what entity would be responsible in the 
event of such an occurrence. In addition, the attorney representing the owners of the 
Site requested that EPA investigate the possibility of conveying the extracted 
groundwater to a publicly-owned treatment works (POTW). 

EPA Response: As discussed above, EPA has determined that Alternative 3B provides 
the best balance of trade-offs among alternatives with respect to EPA's evaluation 
criteria. Responsibility in the event of pipeline failure will depend on the circumstances 
of the accident. If the failure were the result of either a design, construction or operation 
and maintenance error, then the party responsible for these activities (whether it be the 
Government or potentially responsible parties) may be held responsible. Conversely, if 
the accident were the result of activities performed by an outside party, then that party 
may be held responsible for the pipeline failure. 

With regard to the possibility of conveying groundwater to a POTW, EPA has met with 
representatives of die Stony Brook Regional Sewage Authority. At this meeting, EPA 
was informed that the Authority would consider a request by the Agency to accept 
groundwater from the Site. However, during the meeting, the participants agreed that 
some form of pretreatment of the groundwater would probably be necessary. In addition, 
the method by which the groundwater would be conveyed to the POTW was likewise 
discussed. The Authority indicated construction of a pipeline to the nearest sewer 
system, which is located outside of Franklin Township, would require the approval of the 
municipalities that own the sewer system. As an alternative to construction of a pipeline, 
the Authority indicated that trucking the wastewater to the POTW would be more 
implementable, since municipal collection systems would not be used. Under this 
scenario, truckloads of the pretreated groundwater would need to be routinely sampled for 
priority pollutants (such as volatile organics, semi-volatile organics, pesticides, PCBs and 
metals). 

EPA has calculated the cost of conveying pretreated groundwater by trucks to the POTW. 
The cost analysis assumes that a 30,000 gallon holding tank would need to be erected on 
the Site, and that approximately 14,000 gallons of groundwater would need to be trucked 
each day, six days a week (on the seventh day, the groundwater would be stored in the 
holding tank). The groundwater would be pretreated using carbon canisters, and 
sampling of the pretreated groundwater would need to be performed on a monthly basis 
for at least the first year of operation. The cost information, which is provided in 
Appendix VI, indicates that the present worth of this alternative is approximately 4.7 
million dollars, as compared to approximately 3.3 million dollars for the preferred 
alternative of piping groundwater to the Higgins Farm Site. The costs of conveying 
groundwater to the POTW, combined with the aforementioned difficulties associated 
with implementing such an alternative, renders this suggestion impractical. 



Members of the audience expressed concerns with regard to linking both the 
Higgins Farm and Higgins Disposal Sites by the pipeline. Questions arose as to 
whether the cleanup at Higgins Farm would be delayed by treatment of 
groundwater from Higgins Disposal, and if Higgins Farm would still be considered a 
Superfund site if that Site was cleaned up, yet groundwater was still being conveyed 
to it from Higgins Disposal. Additionally, a member of the audience asked if the 
treatment system at Higgins Farm could operate with only the 10 gallon per minute 
flow from Higgins Disposal. 

EPA Response: EPA does not anticipate the cleanup of Higgins Farm to be delayed by 
the addition of the 10 gallon per minute flow from Higgins Disposal. Since 
contamination at both sites occurs within fractured bedrock, specific time frames for 
cleanup of these sites is difficult to determine. However, it is expected that the Higgins 
Farm Site could be deleted from EPA's National Priorities List once it is cleaned up, even 
if the treatment plant was still receiving groundwater from Higgins Disposal. In the event 
that the Higgins Farm Site were to be cleaned up prior to Higgins Disposal Site, the 
treatment system may require some modification in order to treat groundwater at the 
lower flow rate. 

A member of the audience expressed concern that by allowing groundwater to be 
conveyed to the Higgins Farm treatment system from the Higgins Disposal Site, then 
the possibility exists that the treatment system will be used to treat water from other 
sites. 

EPA Response: EPA will not bring wastewater from other Superfund sites to the Higgins 
Farm treatment system. Since both sites are owned by the same party (i.e., Clifford and 
Lizbeth Higgins), are in close proximity to each other and exhibit similar groundwater 
contamination, the preferred alternative can be readily implemented. It should be 
remembered that the Higgins Farm treatment system was designed to treat specific 
classes of contaminants. Treatment of groundwater other than the groundwater from 
Higgins Farm or Higgins Disposal could possibly require extensive modifications of the 
treatment system, which may be cost-prohibitive. In any event, no such action is 
contemplated by EPA. 

A member of the audience asked where the groundwater extraction wells would be 
located. A member of the audience also asked whether the extraction system would 
draw in contamination from locations off of the Site. 



EPA Response: The specific locutions of the groundwater extraction wells will be 
determined during the detailed design of the remedy. It is currently anticipated that the 
extraction system would be placed on the Site, near the location of the source of 
groundwater contamination. With regard to the potential of drawing in contamination 
from off-site locations, EPA does not anticipate this situation to occur, since the 
extraction system will be operating at a low pumping rate (only enough to capture 
contaminated groundwater at the Site). However, it should be noted that in order to 
determine the effectiveness of the extraction system, a groundwater monitoring system 
will be developed and implemented as part of the remedy. 

A member of the audience asked how the air emissions at the Higgins farm 
treatment plant would be affected by the additional groundwater from Higgins 
Disposal. 

EPA Response: The Higgins Farm treatment system is designed to treat 100 gallons per 
minute of contaminated groundwater. It is expected that the 10 gallons per minute flow 
from the Higgins Disposal Site will not adversely impact the air quality in the vicinity of 
the Site. Any such air emissions would have to comply with Federal and State 
requirements. 

A member of the audience asked how contracting for the remedy would occur. 

EPA Response: If the remedy is implemented by the Government, then contracts would 
be awarded competitively, in accordance with Federal and EPA acquisition regulations. 

A member of the audience inquired as to the course of action that will be taken if the 
remedy is not successful. Another member of the audience asked if the public will 
be able to review performance data for the remedy. 

EPA Response: When the remedy is implemented, monitoring will be performed to 
determine the remedy's effectiveness. Once this data is determined to be valid, it will be 
sent to the information repositories (i.e., the Mary Jacobs Memorial Library, the Franklin 
Public Library and EPA's Superfund Document Center) and made available for public 
review. In addition, EPA will perform a formal review of the remedy every five years. 
The purpose of this review is to ensure that the selected remedy is performing as 
expected. Depending on the effectiveness of the remedy, it is possible that other 
alternatives could be considered in the event that the remedy was found to be ineffective. 
However, it must be stressed that EPA anticipates that the selected remedy will, in fact, 
be effective. 



A member of the audiince asked if the parties holding the easements necessary for 
location of the pipeline have consented to access. 

EPA Response: EPA has contacted these parties with regard to access for installation of 
the pipeline. However, to date, access has not been secured. Access to these easements 
will be secured by the entities responsible for implementing the remedy, whether it is the 
Government or the potentially responsible parties (also called "PRPs"). 

Members of the audience commented on EPA's proposal to connect residents to 
public water. While the audience was supportive of EPA's proposal, they asked if it 
was possible to shorten the time frame to implement this portion of the remedy. A 
member of the audience also recommended that EPA should connect residents to 
public water and not address the remaining groundwater contamination. 

EPA Response: EPA will ensure that connection of the residents to public water be made 
a priority, and that the time frame for implementation of this portion of the selected 
remedy is not dependent upon implementation of the groundwater extraction and 
conveyance system. With regard to the recommendation that the groundwater extraction 
and conveyance system not be implemented, EPA is mandated by law to address 
contamination that poses a threat to human health and the environment. As described in 
the March 8,1990 Federal Register (Vol. 55, No. 46, Page 8732), EPA's Superfund 
program uses EPA's Groundwater Protection Strategy as guidance when determining the 
appropriate remediation for contaminated groundwater at Superfund sites. The goal of 
EPA's Superfund approach is to return usable groundwaters to their beneficial uses 
within a time frame that is reasonable given the particular circumstances of the site. 

Through its investigation, the Agency has documented that there are unacceptable risks to 
human health resulting from groundwater contamination. Therefore, EPA is compelled 
to implement measures to address this contamination. 

A member of the audience asked if the remedy could be delayed until performance 
of the Higgins Farm treatment plant is ascertained. 

EPA Response: Since start-up activities of the Higgins Farm treatment system have 
commenced, EPA anticipates that the performance of the system will be known prior to 
implementation of the remedy. Therefore, at this time, it is not necessary to delay the 
remedy based on performance of the Higgins Farm treatment system. 



A member of the audience inquired as to the time frames for remediation through 
implementation of Alternative 3B versus continued use of the on-site production 
well. 

As stated previously, time frames for cleanup of contaminated groundwater in fractured 
bedrock are difficult to predict. Nevertheless, it is expected that the preferred alternative 
of continuous extraction of the groundwater beyond the current condition of intermittent 
pumping will reduce the time frame for cleanup of the groundwater. 

Issues Regarding the State-Owned Laurel Avenue Site 

Members of the audience had numerous questions concerning the State-owned 
Property on Laurel Avenue, which may be a potential source of groundwater 
contamination. These questions include the following: 

Is water withdrawn from this property for use? 
Can this property and Higgins Disposal be addressed at the same tipie? 
Where is the contaminated groundwater migrating? 
What is the status of the investigation of the property? 
Can the property be placed on EPA's NPL? 
Is there information on this property in the information repositories for the 
Higgins Disposal Site? 

EPA Response: Based on available information, water is not withdrawn from the Laurel 
Avenue Site for use. Since the New Jersey Department of Environmental Protection has 
responsibility for this Site, EPA has provided die information that it has collected to the 
State and has also advised the State that the property may be a source of contamination. 

Due to the fact that the property is currently not listed on EPA's NPL, Federal remedial 
funding cannot be used to clean up the property. However, EPA is currently evaluating 
the existing information to determine whether a preliminary assessment and a site 
inspection is appropriate for the property. At the present time, EPA has not evaluated the 
direction of contaminant migration from this property. Furthermore, since the property is 
not listed on the NPL, it cannot be remediated by the remedial action selected for the 
Higgins Disposal Site. In order for a site to be placed on the NPL, it must be evaluated, 
or ranked. If the site were to exceed the minimum ranking criteria, then it could be 
placed on the NPL. 

With regard to the public availability of information about this property, information 
which EPA obtains concerning this property will be provided to the information 
repositories for public review. 
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Other Issues and Comments 

A member of the audience asked if a community working group had been 
established for the Site. 

EPA Response: While such a group has not been established for this Site, EPA can 
organize a Community Advisory Group, should there be sufficient public interest. 

A member of the audience asked when will the selection of the alternative be made, 
and whether that will happen before or after the close of the comment period. 
Another member of the audience asked if the public will be able to comment on the 
final location of the pipeline. A third member of the audience asked if the PRPs will 
be allowed to present their own remedy. 

EPA Response: Selection of a remedy is made after the close of the public comment 
period, and all comments have been evaluated. During design and construction of the 
remedy, EPA can provide updates to the public, in the form of presentations and fact 
sheets. Information of selection of a final pipeline location will be provided to the public. 
While it is possible that EPA will ask the PRPs to perform the remedy, the Agency will 
not agree to these parties presenting a remedy to the public which differs from the 
selected remedy. 

A member of the audience asked if there would be additional public participation 
should EPA not select Alternative 3B (i.e., the preferred alternative). 

EPA Response: The Agency is not required to solicit public comment if one of the other 
remedies described in the Proposed Plan is chosen. However, if the Agency were to 
select an alternative not described in the Proposed Plan, then the public would be 
afforded an additional opportunity to comment. 

A member of the audience asked if residential property values are considered in the 
remedy selection process. 

EPA Response: Residential property values are not directly considered in the selection of 
a remedy. However, comments from residents who are concerned about their property 
values and who prefer a specific remedy are considered in the selection process. 



A request for an extension of the public comment period was made during the 
public comment period. 

EPA Response: As described previously in the ROD, EPA extended the public 
comment period to June 30,1997. 

A resident inquired as to whether the Proposed Plan needed to be reissued, since it 
contained inaccurate information pertaining to costs associated with the preferred 
alternative. 

EPA Response: Although EPA has slightly revised the costs of the preferred alternative 
based upon the information obtained during the public comment period, the preferred 
alternative still represents the best balance of trade-offs among alternatives with respect 
to the evaluating criteria (including cost). Therefore, reissuance of the Proposed Plan is 
not necessary. 

Several questions were raised pertaining to the size and location of the on-site 
treatment plant associated with Alternative 4. 

EPA Response: The Feasibility Study provides an estimated size of 70 feet by 30 feet. It 
should be noted that a more accurate specification of the size of the treatment plant would 
be developed during a detailed design. In addition, the final location of the treatment 
plant would likewise be determined during the detailed design after consultation with the 
property owners. 

A member of the audience asked if the residential carbon filters have been effective 
in preventing exposure to contamination in the groundwater. 

EPA Response: Based on the results of EPA sampling, the carbon filters have been 
found to be effective. 

A member of the audience asked if the effects of blasting at the quarry have an 
effect on the area hydrogeology and in the existing wells. 

EPA Response: Since blasting at the quarry occurs at random intervals, it would be 
difficult to evaluate the effect of blasting on the hydrogeology of the area. However, it 
must be recognized that the existing water supply well on the Site continues to be 
productive in spite of the blasting. 
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10. A member of the audience asked for information pertaining to the sourc; of the 
public water. 

EPA Response: Public water is provided by the Elizabethtown Water Company. 
Elizabethtown Water Company primarily obtains this water from the Raritan River. 
However, water can be obtained from the Delaware Mid Raritan Canal. 

11. A member of the audience asked if there is a plan for the Department of Health to 
monitor the residents to see if there are effects from the Site. 
EPA Response: The Agency for Toxic Substances and Disease Registry (ATSDR) is the 
agency that would oversee any public health monitoring and epidemiologic studies. In 
addition, ATSDR performs public health surveys at Superfund Sites. Individuals with 
specific health concerns as they pertain to the Site should contact ATSDR at 290 
Broadway, 18th Floor, New Y ork, New Y ork 10007-1866. 

12. A member of the audience commented that there were area residents who did not 
receive the Proposed Plan. Recommendations were made by the audience to update 
the mailing list for the Site. 

EPA Response: Efforts are made to ensure that the mailing list is current and as 
complete as possible. However, mailing lists can become outdated. The situation is 
exacerbated by the fact that instances occur in which people attend public meetings yet do 
not provide the Agency with their names and addresses. Several suggestions made during 
the public meeting to keep the mailing list current (such as contacting the Board of 
Adjustments and the Board of Elections) are appropriate and will be used to update the 
mailing list. 

IV. RESPONSE TO WRITTEN/INTERNET COMMENTS 

Questions and comments received during the public comment period, in writing and through the 
Internet, can be grouped into the following categories: 

A. Non-PRP Comments Concerning EPA's Preferred Alternative (3B) 

B. PRP Comments Concerning EPA's Preferred Alternative 

As before, questions or comments are summarized in bold, followed by EPA's response. 
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Non-PRP Comments Concerning EPA's Preferred Alternative (•«) 

Several commenters recommended that EPA investigate conveyance of groundwater 
to a nearby POTW. 

EPA Response: This issue was raised at the May 20,1997 public meeting, and is 
discussed in IH.A.3, above. 

A commenter urged the Agency to immediately connect the Laurel Avenue residents 
to public water. Another commenter wrote that the Residents should decide 
themselves whether they should have public water. 

EPA Response: As discussed in III.A.l 1, EPA will ensure that connection of resident to 
public water is made a priority and is not delayed by implementation of the groundwater 
extraction and conveyance system. While the Agency will extend the existing water main 
to affected residents, it should be noted that individual residents will be given the 
opportunity to decline connection to the water main. 

A resident living in the vicinity of Higgins Farm asked how the air emissions at the 
Higgins farm treatment plant would be effected by the additional groundwater from 
Higgins Disposal. 

EPA Response: This issue was raised at the May 20,1997 public meeting, and is 
discussed in III.A.7, above. 

Several commenters suggested trucking the extracted groundwater to Higgins Farm, 
instead of using a pipeline. 

EPA Response: Upon receiving this comment, EPA calculated the cost of conveying the 
extracted groundwater by trucks to the Higgins Farm treatment plant. The cost 
information, which is provided in Appendix VI, indicates that the present worth of this 
alternative is approximately 4.2 million dollars (as opposed to the present worth of EPA's 
preferred alternative, which is approximately 3.3 million dollars). The increase in cost of 
trucking over the cost of the Alternative 3B, combined with the increased truck traffic at 
Higgins Farm, makes implementation of a trucking alternative impractical. 
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One commenter asked what the responsibilities would be of entities other than EPA 
(such as the NJDEP or the PRPs) if EPA transfers the project to these entities prior 
to completion of cleanup. The commenter further asked if the public would be 
notified of this transfer. 

EPA Response: Currently, EPA has the responsibility of implementing the cleanup 
activities at the Site. Should activities in the future be implemented by other parties, 
these entities would be legally required to implement the remedy selected in this ROD. 
Since it is EPA's intention to periodically update the public on die status of the cleanup, 
the public will be informed as to whether parties other than EPA become responsible for 
implementing cleanup activities. 

A commenter asked how people who did not attend the public meeting will be 
notified of errors in the preferred alternative. 

EPA Response: As discussed in III.C.6 above, EPA believes that any errors in the 
preferred alternative that was presented in the Proposed Plan do not change the fact that 
Alternative 3B represents the best balance of trade-offs with respect to the Agency's 
evaluation criteria. Therefore, there is not a need to reissue the Proposed Plan or to 
provide additional public notification beyond the issuance of this ROD. 

A commenter recommended that, as a precaution in the event of a pipeline leak, a 
pumping system operating on suction be used to convey groundwater from the 
Higgins Disposal Site to the Higgins Farm Site. 

EPA Response: As described in III.A.l, above, the details of the piping system will be 
determined during the detailed design. Furthermore, the system will have sufficient 
controls to evaluate whether leakage occurs in the pipeline system and to minimize any 
leakage that may occur. 

Several commenters expressed concern for the integrity of the pipeline due to the 
blasting that occurs at the quarry. 

EPA Response: As explained in III.A.l, the pipeline will be designed to withstand the 
effects of blasting that occurs at the quarry. 
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A representative of the quarry commented that since his company installed the 
existing water line on Laurel Avenue, then it should be reimbursed for any use of it. 

EPA Response: The issue of reimbursement is between the company operating the 
quarry and the water company. It should be noted that the company operating the quarry 
would not receive reimbursement from EPA. 

A commenter asked where in the treatment system at Higgins Farm would carbon 
contactors be installed. 

EPA Response: It is anticipated that carbon contactors would be installed as a finishing 
step following the existing treatment system at Higgins Farm. 

Several commenters indicated preferences for alternatives other than 3B. One 
commenter suggested that no action be taken. Another indicated that the existing 
production well on the Site is treating groundwater and that the public is not at risk. 
A third expressed a preference of Alternative 2B over Alternative 3B, while a fourth 
commenter preferred the construction of a small treatment plant on the Site. 

EPA Response: The Agency believes that additional cleanup activities beyond the 
current intermittent pumping of the on-site production well is necessary to protect human 
health and the environment. As described in the Proposed Plan, the four alternatives 
presented to the public were compared to each other using EPA's evaluation criteria. 
With regard to the comment concerning the construction of a "small" treatment plant on 
the Site, it must be noted that the size of the plant described in the Feasibility Study was 
determined based on the need for treatment processes that would treat the groundwater to 
levels that would render the groundwater suitable for discharge to surface water. 
Additionally, in lieu of installing a pipeline, the Agency also considered trucking the 
extracted groundwater to the Higgins Farm Site or; to a POTW. Based on all of the 
information to date, Alternative 3 B is considered by EPA to be the most cost-effective 
protective remedy to address groundwater contamination at the Site. 

One commenter informed EPA of the existence of benzene-contaminated 
groundwater at the Six Mile Run Reservoir Site, and that the State of New Jersey 
has leased an 80 acre portion of this site to Clifford Higgins since 1966. 
Furthermore, the commenter inquired as to whether testing of this property should 
be performed as an element of activities associated with the Higgins Disposal Site. 
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EPA Response: EPA will be contacting the commenter to obtain additional information 
about the groundwater contamination at the Six Mile Run Reservoir Site. This 
information will be used by EPA to determine whether a preliminary assessment and a 
site inspection is necessary. It is not anticipated that this work will be performed as an 
element of activities associated with the Higgins Disposal Site. 

One commenter was concerned about the decrease in property values due to the 
installation of the pipeline. 

EPA Response: As described in m.C.4 above, EPA does not directly consider property 
values in the selection of a remedy. Since the pipeline would be located largely within 
pre-existing easements, property values are not expected to be negatively influenced by 
implementation of the remedy. 

A commenter asked if the State-owned house at 82 Laurel Avenue could be able to 
tie into the proposed water line extension. This commenter also inquired as to the 
logistics for tie-in, and whether the water line would be sized sufficiently for 
installation of fire hydrants. 

EPA Response: The house at 82 Laurel Avenue would be allowed to tie into the water 
line extension. Logistical and technical issues (such as the size of the water line) would 
be resolved during the design of the water line extension. 

One commenter asked if the additional groundwater from Higgins Disposal will 
delay cleanup of the Higgins Farm Site. 

EPA Response: This issue was raised at the May 20,1997 public meeting, and is 
discussed in III.A.4, above. 

A commenter discussed the possibility of delaying the remedy until performance of 
cleanup at the Higgins Farm Site can be ascertained. 

EPA Response: This issue was raised at the May 20,1997 public meeting, and is 
discussed in III.A.12, above. 
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17. A commenter inquired as to when EPA would determine that the cleanup was 
ineffective, and if the Agency consider other alternatives at that point. 

EPA Response: This issue was raised at the May 20,1997 public meeting, and is 
discussed in III.A.9, above. Effectiveness will be periodically evaluated during 
implementation of the remedy. Depending on the effectiveness of the remedy, it is 
possible that other alternatives could be considered in the event that the remedy was 
found to be ineffective. However, it must be stressed that EPA anticipates that the 
selected remedy will, in fact, be effective. 

18. An individual commented that the EPA should require the installation of filters for 
those residences on Laurel Avenue which do not have these systems. 

EPA Response: As described in the Proposed Plan, the analysis of the water from these 
residences did not indicate a health risk. Therefore, it is not necessary to require the 
installation of filtration units. 

19. A commenter inquired as to the direction of flow for the receiving water for the 
Higgins Farm treatment plant discharge, and if testing of the discharged water will 
occur. 

EPA Response: The treatment plant at Higgins Farm discharges to a pond, which then 
discharges through an unnamed tributary to Carters Brook. Prior to discharge, the 
effluent is monitored for a variety of organic, inorganic and conventional pollutants in 
accordance with the requirements of the Clean Water Act. 

20. A commenter asked if EPA had performed an investigation to determine if wastes 
were improperly disposed at areas other than the Higgins Farm and Higgins 
Disposal Sites. 

EPA Response: EPA has conducted and continues to conduct an investigation to 
determine the identities of PRPs at both Sites. Due to the lack of detailed business 
records, it is difficult to determine the extent of off-site disposal. 

16 



The representative of the quarry commented that EPA, in its groundwater model, 
assumes that the quarry uses a large quantity of groundwater for its mining 
activities. This person further states that the quarry does not use groundwater as 
part of its operations, and that any assumption by EPA that the quarry influences 
groundwater flow is incorrect. 

EPA Response: The use of groundwater in the quarry's process was never inferred from 
the model. The idea that the quarry itself may create a groundwater sink, however, was 
incorporated into the model. This was due to several observations from the groundwater 
modeling effort. The main observation is that the amount of drawdown necessary to 
create the groundwater potentiometric heads that were actually observed in the field can 
not be recreated solely by pumping from the residential wells. 

The amount of water removed from north of the Site to create the observed drawdown 
was approximately 35,000 gallons per day. When this amount of water is compared to 
the size of the quarry, it does not indicate a prolific aquifer. However, it does not 
preclude the quarry from being a stress on the aquifer. When 35,000 gallons per day is 
spread over the available seepage faces of the quarry, it is possible that the seepage would 
not even be observable. Whether or not the quarry uses water in their operations, the 
quarry still represents a sink in the aquifer system and does not change the results of the 
modeling. 

The representative of the quarry commented that the quarry is situated in the 
vicinity of the Lockatong Formation, to which the NJDEP has assigned a 
permeability rating of "poor". The commenter recommends that EPA should 
reexamine the groundwater modeling calculations to determine if the model's 
assumptions are consistent with this type of formation. 

EPA Response: As indicated in IV.A.21 above, the 35,000 gallons per day removed 
from north of the Site, compared to the size of the quarry, does not indicate a prolific 
aquifer. Consequently, EPA believes that the groundwater modeling assumptions are 
consistent with the geologic characteristics of the area. 

The representative of the quarry inquired as to whether EPA factored into its 
groundwater model the usages represented by the supply wells "outlined on Page 1-
10 of the Plan". 
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EPA Response: The Agency assumes that the "plan" which is referenced to is actually 
the Feasibility Study. As described in IV.A.21 above, the model is based on conditions 
observed during actual groundwater monitoring. Therefore, observable stresses (and, 
consequently, the sources of those stresses) on the aquifer have been factored into the 
groundwater model. 

B. PRP Comments Concerning EPA's Preferred Alternative 

The questions and comments can be grouped into the following categories: 

I. Comments by a Specific PRP 

II. Comments by the Attorney Representing the Owners of the Site 

As before, questions or comments are summarized in bold, followed by the Agency's response 

I. Comments by a Specific PRP 

One of the PRPs for the Site provided numerous written comments on the Proposed Plan, 
hydrogeologic investigations/RI, risk assessment, FS and groundwater model. Although these 
comments have been summarized below, the complete set of comments will be placed in the 
administrative record/information repositories. Please note, however, that EPA's responses that 
are provided below represent responses to all of the PRP's comments. 

A. Proposed Plan Comments 

1. Selection of a groundwater remedy is premature, since Removal actions have not yet 
been completed. The commenter further notes that the role of natural attenuation 
needs to be understood. 

EPA Response: EPA disagrees. Groundwater at the Site is contaminated at levels which 
are above health-based standards, and there is currently a risk to human health from 
drinking contaminated groundwater. The types of contaminants and general migration 
pathways have been determined, and the available data indicates that the contamination 
can be extracted from the aquifer. The complex site hydrogeology has been investigated 
and characterized in accordance with accepted scientific and engineering practices. 
While it is believed that upon removal of the final source area there will be no additional 
contamination of the aquifer by the Site, the removal activities will have no effect on the 
contamination currently present in the groundwater. 

18 



Witt regard to natural attenuation, the data collected through the groundwater 
monitoring effort do not suggest that natural attenuation mechanisms are effective at 
preventing risks to human health. From the 1950's through 1985, the owner operated a 
landfill and waste transfer station at the Site. The present contaminant levels in the 
groundwater, which exceed health-based levels, are not expected to degrade any faster 
than the contaminants which presumably first entered the groundwater 4 decades ago. 

While EPA disagrees that selection of a remedy is untimely, the Agency does believe that 
implementation of the groundwater extraction and conveyance system should be deferred 
until the removal action is completed. Once the removal action is completed, additional 
data can be collected for the purpose of optimizing the detailed design of this system. 

EPA has not developed a conceptual model of the Site, and the proposed remedy is 
based upon an incomplete understanding of Site conditions. 

EPA Response: EPA disagrees. A conceptual model was established for this Site and is 
documented, in great detail, in the RI Report. EPA actually prepared its first conceptual 
site model in 1990. EPA collected a broad breadth of information of the Site (such as 
data collected previously be the NJDEP and the State/local health departments) as well as 
reviewing the available published technical literature on the geology and biology within 
the region of the Site. This first conceptual Site model is detailed in the work plan for the 
RI/FS. EPA subsequently improved its understanding of the Site through the RI, 
collecting data on the groundwater, soils, surface water, sediment and air. EPA 
investigated the adjacent quany and contacted State geologists (who are experts on the 
area's structural geology) to gain a better understanding of the local and regional geology 
and hydrogeology. 

Upon completion of the RI, the conceptual Site model was completed since the sources of 
contamination were identified, the types of contaminants present and the affected media 
were defined, the routes of migration of the contaminants were defined and the human 
and environmental receptors were identified. 

EPA anticipated that the hydrogeology of this Site would be extremely complex. 
Therefore, the Agency installed 18 on-site monitoring wells, prepared soil boring logs 
from the wells, performed geophysical work to help define bedrock fractures and joints, 
collected soil samples and ran tests to determine the characteristics of the soil, ran aquifer 
pumping tests, collected two rounds of groundwater sampling and water level 
measurements, sampled on-site surface water bodies and monitored off-site wells. In 
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addition, discussions with experts on bedrock geology in the local area and utilization of 
published literature on the geology and hydrology of the area all served to derive EPA's 
model of the site hydrogeologic system. EPA used the best available scientific 
techniques to define the hydrogeologic system and predict contaminant transport in the 
bedrock environment. 

EPA expects the proposed extraction wells to yield sufficient amounts of groundwater to 
make the remedy viable. The majority of monitoring wells which EPA installed yielded 
sufficient volumes of water for sampling while a few did not, revealing the heterogeneity 
of the hydrogeologic system. EPA conducted an aquifer test on the better yielding 
monitoring wells to gain a better understanding of die hydrology of the aquifer and to 
gain information on possible pumping rates for extraction purposes. It must be stressed 
that actual, current extraction of groundwater from an on-site well and the pumping test 
performed by EPA demonstrate that groundwater can be efficiently extracted from the 
Site in order to remediate groundwater contamination. 

EPA's presumptive response strategy requires a more thorough characterization of 
site conditions coordinated with response actions. Furthermore, other remedial 
processes such as enhanced in-situ treatment or natural attenuation, should have 
been evaluated in the FS. 

EPA Response: EPA's RI/FS work was completed before completion of the Agency's 
guidance on groundwater presumptive remedies. Although EPA was working proactively 
to eliminate sources of contamination through its removal authority, the Agency did not 
make a determination to utilize a presumptive remedy for groundwater, or to implement 
an interim action. During the course of the RI/FS, EPA found that the on-site production 
well was serving in a manner similar to an interim action, in that a portion of the 
contaminated groundwater was being contained. 

Although Alternative 1 was not identified as such, it should be noted that this alternative 
described a monitored natural attenuation remedial action. Furthermore, EPA screened 
out in-situ and containment technologies during the FS screening phase because of the 
type of the complex, fractured bedrock geologic environment, and the uncertainties 
associated with such an environment. Therefore, the Agency believes that it developed 
an appropriate set of remedial alternatives as mandated by the NCP. 

20 



EPA's Proposed Plan does not evaluate the factors limiting restoration potential. 

EPA Response: EPA did evaluate the factors limiting restoration potential and was 
extremely forthright to the public in its report about the limitations. Page 16 of EPA's 
Proposed Plan states: 

"It must be emphasized that this ground water contamination problem exists in a 
fractured bedrock aquifer and extraction of contaminated ground water from such 
aquifers is ofren difficult. Additionally, removal of contaminants to achieve the 
MCLs in such situations is also difficult. However, highly fractured zones were 
encountered during RI work and the hydrologic modeling and aquifer tests 
performed during the RI indicate that properly placed extraction wells would 
create a larger capture zone than currently exists due to the Higgins' water supply 
well and such a system would be able to achieve significant decreases in 
contaminant levels over time. The time frame for Alternatives 3 and 4 to 
achieve compliance with chemical-specific ARARs in the underlying bedrock 
aquifer are undetermined. However, because Alternatives 3 and 4 are aggressive, 
active approaches to attaining ARARs in the aquifer, utilizing more wells and 
extracting a greater volume of contaminated water, greater decreases in contami­
nant levels can be expected in significantly less time compared to Alternatives 1 
and 2." 

It is EPA's position that the Agency adequately evaluated the factors limiting restoration 
potential. 

Implementation results of the groundwater pumping system at the Higgins farm 
Site should be considered. 

EPA Response: This comment was raised at the May 20,1997 public meeting, and is 
discussed in III.A. 12, above. However, the Agency must also respond to the PRP's 
written statement that "very low well yields were observed upon startup" at the Higgins 
Farm treatment plant. Since the PRP has not reviewed information pertaining to start-up, 
and since the PRP toured the Higgins Farm treatment facility only during the initial 
phases of start-up, it cannot with accuracy make this statement. As previously indicated, 
once performance data is determined to be representative of Site and operating 
conditions, it will be made available for public review through transmittal to the 
information repositories. 

Comments to (and public perception of) EPA's preferred remedy for groundwater 
contamination confirm that sufficient data do not exist to permit identification of a 
final remedy for groundwater. 
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EPA Response: EPA believes that it hai adequately addressed public comments on the 
preferred remedy during the May 20,1997 public meeting and in this Responsiveness 
Summary. As detailed in these responses, EPA maintains that there is sufficient 
information for the selection of a groundwater remedy. 

Technical Comments on the Hydrogeologic Investigation/RI 

The RI does not adequately characterize the site geology and hydrogeology. 

EPA Response: Extensive soil borings, soil sampling, sediment sampling, groundwater 
sampling and other investigative activities were performed as documented in the RI 
Report. The field work was conducted and the data collected in accordance with EPA's 
work plan. The work conducted and the data collected is sufficient to characterize the 
site for the purposes of the RI. 

The PRP's written comment of whether or not the prominent structure crossing the Site is 
truly a graben is academic. Whether it is a graben or a series of normal faults, a structural 
feature is present which exerts an influence on the preferential movement of groundwater. 

As stated in the RI report, the regional direction of groundwater flow is to the southwest 
toward the Delaware & Raritan Canal and the Millstone River. Localized flow within the 
Site is affected by fracture orientation. Data from previous investigations was used in the 
evaluation of groundwater flow. However, the monitoring wells used in the previous 
investigations were improperly constructed, with well screens crossing both the 
overburden and bedrock zones. Therefore, the water level data from these wells is not 
representative of either formation. 

Information on the construction of the on-site production wells is not available. 
However, according to the Higgins', this well is much deeper than the old well, and as 
such will create a steeper cone of depression and greater gradients to influence 
groundwater flow toward the well. This is consistent with groundwater contour maps 
'generated for the Site. A true "static" groundwater table condition could not be achieved 
because the production well could not be turned off. The option of turning off the well 
was explored; however, this was not feasible since there is a need to water the horses 
boarded there, and there was not a practical alternative water supply source. 

The limited water level drawdown effect observed when pumping monitoring well 105D 
is as expected. Well 105D was designed as a monitoring well, not as a test pumping well. 
Even though it is a bedrock well, it was fitted with a screen to keep the well open 
following a collapse of the borehole walls. It is also a shallow well, less than 100 feet 
deep, which limits the available drawdown, the sustainable pumping rate and the radius 
of influence. Furthermore, the pumping test conducted on monitoring well 105D was of 
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short duration, and is not reflexive of the long-term effect seen in the newer on-site 
production well. This nev er production well has a definite influence on local 
groundwater flow patterns as evidenced by the water level data collected and the 
groundwater contour maps developed for the RI. 

The RI does not adequately characterize the distribution or movement of 
contaminants in groundwater. 

EPA Response: The regional groundwater flow direction is to the southeast, toward the 
homeowner wells. Although the influence of the on-site production well, the fracture 
orientation and geological structures will affect the localized flow conditions, the 
groundwater contamination has clearly migrated toward the homeowners. The 
contamination of homeowner wells may have occurred from Site sources prior to the 
installation of the newer on-site production well. It should be noted that the occurrence 
and movement of contaminants north of the landfill within the Site are a product of the 
localized, rather than regional, conditions. 

As described previously, static conditions cannot be evaluated since the on-site 
production well is needed to water the horses. Furthermore, since (as described above) 
there were deficiencies in the previous investigations, comparison of current groundwater 
data to prior investigations will not provide additional useful information. 

In summary, EPA strongly believes that a conceptual model for groundwater flow has 
already been developed and is described in the RI Report. 

The RI does not discuss the effectiveness of pumping in addressing groundwater 
contaminants. 

EPA Response: It should be noted that the effectiveness of groundwater pumping is 
described in the FS Report. Although the PRP predicts that pumping will not be effective 
in influencing groundwater movement, the PRP essentially recognizes in its comments 
that the on-site production well is influencing groundwater. The performance of this 
well, which was not intended or designed to capture the contaminant plume, indicates that 
a groundwater recovery system is feasible. A series of properly designed and located 
recovery wells will be even more effective in capturing the plume and controlling 
groundwater movement. As stated above, monitoring well 105D was never intended, nor 
was it designed, to be a recovery well. Rather, it is a standard monitoring well which, 
when used for pumping, displays the expected low efficiency. 
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Technical Comments On the Risk Assessment 

A conceptual model is needed for groundwater to understand the relationship 
between chemical of concern (COC) sources, constituent transport, potential 
exposure points, and potential receptors. 

EPA Response: A conceptual model for groundwater has already been developed. Since 
groundwater from off-site residential wells is impacted and the on-site production well 
has the greatest influence on the flow characteristics of groundwater underlying the Site, 
groundwater exposure was evaluated to examine the following scenarios in the absence of 
remedial action and natural attenuation and degradation processes: 

the possibility of residual (i.e., following removal of the likely sources) 
contamination reaching the on-site production well; and 

the possibility of residual contamination reaching private, off-site wells should 
operation of the on-site production well cease 

The intent of this evaluation was to indicate whether the groundwater pathway posed 
sufficient risk to warrant evaluation in the FS. 

Many of the potential risks estimated for groundwater exposures are excessive, 
reflecting unrealistic assumptions and inappropriate models. 

EPA Response: The Agency's risk assessment guidance was followed in the preparation 
of the risk assessment for this Site. This guidance included the 1989 EPA document 
entitled Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation 
Manual (Part AT Interim Final. In addition, the 1991 document entitled Risk 
Assessment Guidance for Superfund. Volume I: Human Health. Supplemental Guidance 
"Standard Default Exposure Factors" was likewise used. The exposure pathway analysis, 
exposure models and exposure parameters and assumptions were established by EPA in 
consultation with the Agency's consultant and the NJDEP. 

Exposure concentrations for COC's should be adjusted to account for COC's 
detected in Quality Assurance/Quality Control (QA/QC) samples. 

EPA Response: Per EPA's previously-cited Risk Assessment Guidance for Superfund 
Volume I: Human Health Evaluation Manual (Part AV Interim Final, during data 
validation, chemicals regarded as common laboratory contaminants were retained in the 
groundwater data sets only if detected in concentrations greater than ten times that in 
corresponding blanks. Acetone was selected as a chemical of potential concern based on 
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frequency of detection. Although detected infrequently, bis(2-ethylhexyl)phthalate was 
selected as a chemical of potential concern based on detection at a concentration equal to 
Federal and State MCLs. It must be stressed that neither of these chemicals posed 
unacceptable risks. 

Risk associated with exposure to background conditions should be separated from 
site-related risks. 

EPA Response: Per EPA guidance, comparison of average concentrations in 
groundwater from the monitoring wells to average concentrations in groundwater in 
monitoring well MW-109 selected as representative of background was used as a 
criterion to select inorganic chemicals of potential concern. While the detection of 
pesticides in groundwater may be related to past farming practices, they nonetheless 
contribute to potential exposures and risks from potable use of the groundwater. 
Although data from MW-109 were included in the data set to compute the 95% UCL 
concentrations to best characterize average chemical concentrations underlying the Site, 
the pesticide chemicals of concern were not detected in groundwater from MW-109. 

It should be noted that two Superfund guidance documents (Risk Assessment Guidance 
for Superfund [RAGS], 1989, and Guidance for Data Useability in Risk Assessment, 
1992) address background issues in detail. Both documents discuss statistical methods for 
evaluating site versus background concentrations, but nowhere is it stated, or implied, 
that if site-related concentrations are significantly greater than background, that an 
additional step should be taken to discount the exposure contributed from background. 

Exposure concentrations for certain COCs appear to be elevated by the presence of 
COCs sorbed to particulate. 

EPA Response: The concentrations represent the total values for the contaminants of 
concern. These values include both dissolved and suspended contamination because the 
samples were unfiltered. The use of unfiltered groundwater data is consistent with EPA's 
risk assessment guidance. 

COC concentrations used to evaluate groundwater exposures should reflect 
conditions at current exposure points and predictive analysis for future conditions. 
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EPA Response: As discussed previously, the approach for performing the groundwater 
evaluation was based on the fact that groundwater from private, off-site wells is 
impacted. The exposure point concentrations are not based solely on data from 
monitoring wells with locations biased to source areas. The overall approach for deriving 
exposure point concentrations was to use data from the entire monitoring well network, 
over depth (i.e., data from overburden and bedrock wells combined and over time) to 
compute average chemical concentrations representative of groundwater underlying the 
Site. 

The PRP's written comments indicate that the use of on-site monitoring well data to 
estimate current risks from groundwater exposures misrepresents actual exposure 
conditions. The PRP cites the following passage from RAGS,1989: "it is most 
appropriate to use groundwater sampling data as estimates of exposure concentrations 
when the sampling points correspond to exposure points, such as samples from a drinking 
water tap." However, the section (6.5.2) from RAGS that contains the aforementioned 
quote also states: "most of the time, data from monitoring wells will be used to estimate 
chemical concentrations at the exposure point." 

Additionally, the PRP also states in its comments that the use of current on-site 
monitoring well data to estimate future risks from groundwater exposures is also expected 
to misrepresent future exposure conditions. Once again, the PRP cites RAGS, 1989: 
"groundwater monitoring data are often of limited use for evaluating long-term exposure 
concentrations because they are generally representative of current site conditions and not 
long-term trends." This same section (6.5.2) of RAGS also discusses the complexities 
inherent in modeling exposure concentrations in groundwater. The final paragraph in 
section 6.5.2 states: "if groundwater modeling is not used, current concentrations can be 
used to represent future concentrations in groundwater assuming steady-state conditions. 
This assumption should be noted in the exposure assessment chapter and in the 
uncertainties and conclusions of the risk assessment." 

The PRP further comments that the Risk Assessment fails to address the effectiveness of 
the existing point-of-use wellhead treatment systems or the interim Well Restriction Area 
designated by NJDEP in 1986 (which serves as an institutional control to prevent 
potential exposures) on future exposure to affected groundwater. Note, however, that 
EPA, in a response to comments on the National Continency Plan (Federal Register, 
3/8/90 Page 8709), states: "one specific objective of the baseline risk assessment is to 
provide an analysis of baseline risk (i.e., the risks that exist if no remediation or 
institutional controls are applied to the site)." 
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Technical Comments on the Feasibility Study 

The PRP commented that 

Alternative 2 should be considered a viable alternative; 

If the 10 gallons per minute flow of groundwater were to be treated on-site, a 
less complicated and costly treatment system may be appropriate: 

Other appropriate remedies could be considered for the Site, including 
natural attenuation and other existing or newly identified alternatives. 

EPA's Response: These comments have already been addressed in various locations of 
this Responsiveness Summary. Please see Sections IV.A. and IV.B.LA for the applicable 
responses. 

Technical Comments on the Groundwater Modeling 

The PRP comments that the modeling is not sufficient to provide the technical basis 
for the selection of the preferred alternative, or to comment on the feasibility of 
groundwater extraction and treatment. 

EPA Response: As clearly stated in Appendix A of the FS Report, the groundwater 
modeling effort was conducted to provide an order of magnitude assessment of the 
different remedial alternatives and was not intended as a design tool. The input of the 
model was based on pumping tests, slug tests and observed heads from the remedial 
investigation, as well as several assumptions about regional groundwater flow. The 
parameters of most importance, hydraulic conductivity, anisotropy and aquifer thickness 
were based on field observations where available. EPA recognizes the inherent 
limitations of such a model and discusses these limitations at length in the appendix. 
Even when the limitations and assumptions are considered, the results of the modeling 
show that a reasonable number of appropriately placed extraction wells can capture the 
groundwater contamination. The exact number, placement and pumping rate of such 
wells is not a conclusion which can be drawn from the modeling effort and should be 
based on testing and additional modeling during the detailed design. 

With regard to the influence of the nearby quarry, this issue has been discussed elsewhere 
in this Responsiveness Summary. 
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II. Comments by the Attorney Representing the Owners of the Site 

The attorney representing the Site's owners provided numerous written comments, most of 
which have been addressed elsewhere in this Responsiveness Summary through responses to 
similar comment raised by other parties. Provided below are response to those comments which 
EPA believes have not yet been addressed. 

1. Many relevant facts and conclusions that should have been made readily available 
to the public for review and comment and included in the Proposed Plan were only 
included in the Rl/FS, and were not provided for consideration and comment by the 
public. 

EPA Response: Page 3 of the Proposed Plan clearly states that the RI/FS, Proposed Plan 
and supporting documentation were available for public review. During the public 
comment period. EPA placed the RI/FS in three locations for public comment. These 
locations include the Mary Jacobs Memorial Library in Rocky Hill, New Jersey; the 
Franklin Public Library in Somerset, New Jersey; and EPA's Superfund Document 
Center in New York, New York. Therefore, the public has had the opportunity to review 
and comment on all of the relevant facts and conclusions which support EPA's selection 
of a remedy for this Site. 

2. How can the Agency propose a groundwater remedy without having current 
groundwater data? 

EPA Response: EPA believes that the groundwater data collected during the RI (the 
most recent sampling event being May of 1994) is sufficient for the purposes of remedy 
selection. The Agency anticipates that additional groundwater monitoring data will be 
collected for the purpose of optimizing the design of the groundwater extraction system. 

3. What human exposure to contaminated groundwater at or from the property will 
exist if the residences on Laurel Avenue are connected to a public water supply 
system? 

EPA Response: EPA is charged with the responsibility of preventing risks to human 
health and the environment. As described in the March 8, 1990 Federal Register (Vol. 
55, No. 46, Page 8732), EPA's Superfund program uses EPA's Groundwater Protection 
Strategy as guidance when determining the appropriate remediation for contaminated 
groundwater at Superfund sites. The goal of EPA's Superfund approach is to return 
usable groundwaters to their beneficial uses within a timeframe that is reaonable given 
the particular circumstances of the site. While connection of the residences on Laurel 
Avenue will eliminate the risk to these receptors (and the next removal action will 
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presumably remove the remaining source of groundwater contamination), residual 
contamination present in the groundwater will continue to pose a potential threat to 
receptors, especially if there are current or future residents who choose not to connect to 
the water line. Therefore, EPA maintains that active remediation of the groundwater is an 
appropriate action for this Site. 

Does the start-up testing being performed at the Higgins Farm treatment plant 
indicate whether the quantity or quality of the groundwater from the Higgins 
Disposal Site can be treated? 

EPA Response: The start-up testing data that has been collected to date is being 
evaluated by EPA to determine the performance of the treatment system with respect to 
contamination at Higgins Farm. As described in the Proposed Plan and the FS Report, it 
is expected that the Higgins Farm treatment plant will be able to treat the relatively small 
flow from Higgins Disposal, with the possibility that carbon contactors may need to be 
added to the treatment system. 
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ATTACHMENT II 



STATEMENT OF WORK ("SOW") 

Waterline Extension Area 
of the 

Higgins Disposal Superfund Site 

The objective of the Work1 to be conducted pursuant to the Unilateral Administrative Order 
("Order"), U.S. EPA Index No. II--CERCLA-98-0107 (In the Matter of the Higgins Disposal 
Superfund Site), is to provide a public water supply to eleven residents on Laurel Avenue2 in 
Kingston, New Jersey, who use private well water through the extension of the existing 
Elizabethtown Water Company pipeline and construction of lateral hookups. The work to be 
performed under the Order shall include, but shall not be limited to, the following elements: 

1. Remedial Design of the Remedial Action; 

2. Construction of the Remedial Action; and 

3. Transfer of responsibility for the completed waterline extension to the appropriate entity 
for Operation and Maintenance ("O&M"). 

I. COMPLIANCE WITH APPLICABLE LAWS 

All actions performed by the Respondent shall be carried out in conformance with all 
applicable federal, state, and local laws, regulations, and requirements, including, but not 
limited to, the NCP and any amendments thereto. 

II. PROJECT SITPERVISION/MANACEMENT 

The Remedial Design, the Remedial Action, and the transfer of O&M responsibility, and any 
other work performed by Respondent pursuant to the Order and this SOW shall be performed 
under the direction and supervision of the Supervising Contractor, pursuant to Section X of 
the Order. 

m. REMEDIAL DESIGN PLANNING 

1. Within thirty (30) days of the effective date of the Order, the Respondent shall award 
a contract for the performance of the Remedial Design. 

1 All capitalized terms herein not otherwise defined have the same definition as set forth in 
"Definitions" section (Section VII), of the Order. For convenience of the user of this Statement 
of Work, that section is appended hereto. 

2The addresses for these eleven residents are listed in Attachment III to the Order. 
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IV. REMEDIAL DESIGN 

Respondent shall perform the Remedial Desgin as specified herein and in those portions of 
the ROD pertaining to the waterline extension. The Remedial Design shall include the 
preparation of a Final Remedial Design Report (100% completion) ("Final RD Report"). 

A. Final RD Report 

The Final RD Report shall be submitted to EPA and NJDEP within seventy-five (75) 
days of the effective date of the Order. The Final RD Report shall include a 
discussion of the design criteria and objectives, with emphasis on the capacity and 
ability to meet design objectives successfully. The Final RD Report shall also 
include the plans and specifications that have been developed along with a design 
analysis. The design analysis shall provide the rationale for the plans and 
specifications, including supporting calculations and documentation of how these 
plans and specifications will meet the requirements waterline component of the 
Selected Remedy. The Final RD Report shall also include the following items (to 
the extent that work has been performed regarding the items), as appropriate: 

1. A technical specification for photographic documentation of the remedial 
construction work; 

2. A discussion of the manner in which the Remedial Action will achieve 
compliance with applicable laws; 

3. A draft schedule for remedial construction activities. The draft schedule for 
remedial construction shall provide for completion of remedial construction 
within 60 days of initiation of remedial construction. 

B. Additional Final RD Report Requirements 

The Final RD Report for shall include, as appropriate: 

1. Final plans and specifications; 

2. Drawings showing general arrangement of all work proposed; 

3. Piping & instrumentation diagrams, as necessary, showing all equipment and 
control systems; 

4. Engineering plans representing an accurate identification of existing work 
area conditions and an illustration of the work proposed. Typical items to be 
provided on such drawings include, at a minimum, the following: 
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a. Title sheet including at least the title of the project, a key map, the 

name of the designer, date prepared, sheet index, and EPA/NJDEP 
Project identification; 

b. All property data including owners of record for all properties within 
two hundred (200) feet of the work area(s); 

c. A survey including the distance and bearing of all property lines that 
identify and define the project work areas; 

d. All easements, rights-of-way, and reservations; 

e. All buildings, structures, wells, facilities, and equipment (existing and 
proposed)if any; 

f. A topographic survey, including existing and proposed contours and 
spot elevations for all areas that will be affected by the remedial 
activities, based on U.S. Coast and Geodetic Survey data; 

g. All utilities, existing and proposed; 

h. Location and identification of all significant natural features 
including, inter alia, wooded areas, water courses, wetlands, flood 
hazard areas, and depressions; 

i. Flood hazard data and delineation, if applicable; 

j. North arrow, scale, sheet numbers and the person responsible for 
preparing each sheet; 

k. Decontamination areas, staging areas, borrow areas and stockpiling 
areas; 

1. Miscellaneous detail sheets; and 

m. Definitions of all symbols and abbreviations. 

5. Survey work that is appropriately marked, recorded and interpreted for 
mapping, property easements and design completion; 

6. Drawings of all proposed equipment, improvements, details and all other 
items to be developed in accordance with the current standards and guidelines 
of the State of New Jersey. Drawings shall be of standard size, 
approximately 24" x 36". A list of drawing sheet titles will be provided; 



4 

7. Engineering plans indicating, at a minimum, the following: 

a. Work area security measures; 

b. Roadways; and 

c. Electrical; mechanical; structural; and Heating,Ventilation, and Air 
Conditioning ("HVAC") drawings, if required. 

8. Any value engineering proposals; 

9. A plan which details the process by which the Respondent shall transfer 
responsibility for the constructed waterline component to the appropriate 
entity for O&M; 

10. A Construction Quality Assurance Project Plan ("CQAPP") for sampling, 
analysis, testing, and monitoring to be performed during the remedial 
construction phase of the Work. Quality assurance items to be addressed 
include, at a minimum, the following: 

a. Inspection and certification of the Work; 
b. Measurement and daily logging; 
c. Field performance and testing; 
d. As-built drawings and logs; 
e. Testing of the Work to establish whether the design specifications are 

attained; and 
f. Testing methods appropriate to remedial construction including, at a 

minimum, testing of remedial construction materials as necessary 
prior to use, and testing of constructed remedial components to ensure 
that they meet design specifications. 

11. A report describing those efforts made to secure access, obtain other 
approvals, and the results of those efforts. This report shall address any 
approvals which the Respondent will need to comply with the Order, with the 
exception of those approvals needed from EPA. The report shall detail how 
such approvals were sought. Such approvals shall include the consent of 
owners of property at or near the work area(s) regarding access to implement 
activities in accordance with the Order. Legal descriptions of property or 
easements to be acquired shall also be provided; 

12. A final engineer's construction cost estimate, which may be provided under 
separate cover concurrent with submittal of the Final RD Report; 

13. A plan for implementation of construction and construction oversight; 



14. A method for selection of the construction contractor(s); 

15. A proposed schedule for implementing all of the above; and 

16. The name and qualifications of a Quality Assurance Official ("QA Official") 
and/or Independent Quality Assurance Team ("IQAT") for approval by the 
EPA. The QA Official and IQAT are used to assure that the waterline 
component of the Selected Remedy is constructed to meet project 
requirements. The QA Official and IQAT implement the CQAPP by 
selectively testing and inspecting the work performed by the remedial 
construction contractors). The QA Official and IQAT shall be 
"independent" and autonomous from the Supervising Contractor and the 
remedial construction contractor and may come from within the ranks of the 
Respondent's own staff, the Remedial Design professional organization, or 
through a separate contractual relationship with a private consulting entity. 
The EPA's approval will be based on professional and ethical reputation, 
previous experience in the type of quality assurance activities to be 
implemented, and demonstrated capability to perform the required activities. 
In addition, the EPA's approval will be based on the requirement of 
independence between the QA Official and IQAT and the Supervising 
Contractor and the remedial construction contractor. The submitted 
information about the QA Official and IQAT contractor shall include a 
written statement of qualifications in sufficient detail to enable EPA to make 
a full evaluation of their qualifications and facilities. 

V APPROVAI OF FTNAT RD REPORT 

EPA will either approve the Final RD Report or will require modification, in accordance 
with the procedures set forth in the Order. The EPA-approved Final RD Report shall also 
be referred to as the "Final Design Report". 

VI. RFMFniAT ACTION 

A. Within thirty (30) days after approval of the Final RD Report by EPA, the 
Respondent shall award a contract for the Remedial Action. 

B. Within thirty (30) days of the award of a Remedial Action contract, the Respondent 
shall submit a Remedial Action Work Plan ("RAWP") for remedial construction 
activities. The RAWP shall include, at a minimum, the following items: 

1. A "Request for Modification of Approved Final RD Report", if applicable, 
including any requests for modification of the approved Final Design Report 
based on construction methods identified by the contractor(s), any proposed 
modifications to the construction schedule developed under Section IV. 



above, or any other requests for modification subject to EPA approval in its 
sole discretion. 

A site management plan ("SMP") for Remedial Action activities. The SMP 
for Remedial Action shall include, at a minimum, the following items: 

a. Identification of the Remedial Action project team (including, but 
not limited to, the remedial construction contractor); 

b. A final schedule for the completion of the Remedial Action and all 
major tasks therein, as well as a schedule for completion of required 
plans, and other deliverables; 

c. Methodology for implementation of the CQAPP (developed during 
the Remedial Design); 

d. Procedures and plans for the decontamination of construction 
equipment and the disposal of contaminated materials; 

e. Methods for satisfying permitting requirements; 

f. Discussion of the methods by which construction operations shall 
proceed. Discussion shall include the following: 

(1) Timing of and manner in which activities shall be sequenced; 

(2) Preparation of the work area(s), including security, utilities, 
decontamination facilities, construction trailers, and 
equipment storage; 

(3) Coordination of construction activities; 

(4) Maintenance of the work area(s) during the Remedial Action; 

(5) Coordination with local authorities regarding contingency 
planning and potential traffic obstruction; and 

(6) Entry and access to the work area(s) during the construction 
period(s) and periods of inactivity, including provisions for 
decontamination, erosion control and dust control. 

g. Discussion of construction quality control, including: 
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(1) Methods of performing the quality control inspections, 

including when inspections should be made and what to look 
for; 

(2) Control testing procedures for each specific test. This 
includes information which authenticates that personnel and 
labs performing the tests are qualified and the equipment and 
procedures to be used comply with applicable standards; 

(3) Procedures for scheduling and managing submittals, 
including those of subcontractors, off-site fabricators, 
suppliers, and purchasing agents; and 

(4) Reporting procedures including frequency of reports and 
report formats. 

3. A Health and Safety Contingency Plan ("HSCP") for the remedial 
construction phase of the Work. The HSCP shall address health and safety 
measures to be implemented and observed by construction personnel, as well 
as recommended health and safety measures for the adjacent community and 
general public, together with a description of the program for informing the 
community of these recommendations. The HSCP shall include the name of 
the person responsible in the event of an emergency situation, as well as the 
necessary procedures that must be taken in the event of an emergency, as 
outlined in the Order. 

C. Approval of Remedial Action Work Plan 

EPA will either approve the RAWP or require modification of it in accordance with 
the procedures set forth in the Order. EPA will either approve, disapprove, or require 
modification of any requests for modification of the Final Design Report and 
construction schedule in accordance with the procedures set forth in the Order. 

D. Performance of Remedial Construction 

1. Upon EPA's written approval of the RAWP, Respondent shall initiate the 
remedial construction in accordance with the RAWP and the approved Final 
Design Report, which shall include the approved remedial construction 
schedule. 

2. During performance of the remedial construction, the Respondent may 
identify and request EPA approval for field changes to the approved RAWP, 
Final Design Report, and construction schedule, as necessary to complete the 
work. EPA will either approve, disapprove, or require modification of any 
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requests for field changes in accordance with the procedures set forth in the 
Order. 

VII. PRF-FINAF INSPECTION, RFMFDIAT, CONSTRUCTION REPORT. NOTICE OF 
COMPI.FTION 

A. At least fourteen (14) days prior to the completion of construction, the Respondent 
and its contractors) shall be available to accompany EPA personnel or their 
representatives on a pre-final inspection. Each pre-final inspection shall consist of 
a walk-over of the work area(s) to determine the completeness of the construction of 
the work and its consistency with the Final Design Report, the Order, the relevant 
requirements of the ROD, and applicable federal and state laws, rules, and 
regulations. 

Following the pre-final inspection, EPA will either specify the necessary corrective 
measures to the remedial construction, as appropriate, or will determine that 
construction is complete. If EPA requires corrective measures, the Respondent shall 
undertake the corrective measures according to a schedule approved by EPA. Within 
fourteen (14) days after completion of the construction of the corrective measures, 
the Respondent and its contractors) shall be available to accompany EPA personnel 
or their representatives on an inspection as provided for in the preceding paragraph. 
Said inspection will be followed by further directions and/or notifications by EPA 
as provided above in this paragraph. 

C. The Respondent shall submit a draft Remedial Construction Report within thirty (30) 
days of EPA's determination that construction is complete as set forth in Subsection 
B., above. The report shall include the following sections: 

1. Notice of Completion 

A Notice of Completion section shall be provided indicating that Remedial 
Construction has been completed in compliance with the requirements of the 
respective EPA-approved Final Design Report, those portions of the ROD 
pertaining to the waterline extension and the Order. The Notice of 
Completion shall be signed by a qualified licensed professional engineer 
meeting any and all requirements of applicable federal and state laws, and 
shall certify that the remedial construction work has been completed in full 
satisfaction of the requirements of the Order, this SOW, and all plans, 
specifications, schedules, reports, and other items developed hereunder. 

2. Construction Quality Control 

This section should provide a summary of the implementation of the 
construction quality control plan and provide an assurance that the Remedial 
Construction was completed in compliance with the requirements of the 
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respective EPA-approved Final Design Report, those portion of the ROD 
pertaining to the waterline component of the Selected Remedy and the Order. 

3. Construction Activities 

The construction activities section should include the following: 

a. Narrative description: 

This section should include a narrative description of the construction 
activities undertaken for the Remedial Action (e.g., quantities excavated, 
cleanup levels achieved, materials and/or equipment used, etc.) The name 
and the specific role of the major Remedial Design and Remedial Action 
contractors should be provided. A verification that all equipment used during 
the remedial construction has been decontaminated, dismantled and removed 
from the work area(s) should also be provided. If the Remedial Action as 
implemented differs in any way from the approved plans and specifications 
of the Final Design Report, such modifications shall be reported, and "as-
built" plans and specifications shall be provided showing all such 
modifications. The reasons for all such modifications shall be described in 
detail. The "as-built" drawings shall be signed and stamped by a professional 
engineer. 

b. Photographs: 

This section should include photographs and/or slides that record the progress 
of remedial construction including, at a minimum, the important features of 
the work area(s) prior to the commencement of the Work, remedial 
construction activities for the various tasks, and the appearance of the work 
area(s) after the remedial construction has been completed. 

This section documents the pre-final and final inspections conducted by the 
Respondent and EPA at the completion of construction. This section should 
include a brief description of the deficient construction items (punchlist) 
reported and resolved during the pre-final and final inspections and a list of 
attendees at the inspection(s). The final resolution of all deficient items 
should be documented. 

5. Certification 

This section shall include a certification statement, signed by a responsible 
corporate official of the Respondent or by the Respondent's Project 
Coordinator, which states the following: 
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"To the best of my knowledge, after thorough investigation, I certify that the 
information contained in or accompanying this submission is true, accurate 
and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for 
knowing violations." 

6. O&M 

This section should discuss the progress for transfer of the O&M phase, as 
well as provide insight to potential problems/concerns and potential 
solutions. 

7. "As-Built" Drawings 

Respondent shall submit to EPA the "as-built" engineering drawings for all 
facilities constructed pursuant to the Order. The "as-built" drawings shall be 
signed and stamped by a professional engineer licensed in the State of New 
Jersey. 

D. EPA will either approve the draft Remedial Construction Report, thus making it the 
final Remedial Construction Report, require modification of the document and/or 
require corrective measures to fully and properly implement the Remedial Action, 
in accordance with Subsection VII.B., above. 

OPERATION AND MAINTENANCE 

A. Upon EPA's approval of the Remedial Construction Report in accordance with 
Section VII., above, the Respondent shall transfer the responsibility for the 
constructed waterline component of the Selected Remedy to the appropriate entity 
for O&M. 



VII. DEFINITIONS 

22. Unless otherwise expressly provided herein, terms used in 
this Order which are defined in CERCLA or in regulations 
promulgated under CERCLA shall have the meaning assigned to them 
in CERCLA or its implementing regulations. Whenever terms listed 
below are used in this Order, or in attachments to or documents 
incorporated by reference into this Order, the following 
definitions shall apply: 

a. "CERCLA" means the Comprehensive Environmental 
Response, Compensation, and Liability Act, as amended, 
42 U.S.C. § 9601 eh se£j_ 

b. "Day" means a calendar day unless expressly stated to 
be a business day. "Business day" shall mean a day 
other than a Saturday, Sunday, or federal holiday. In 
computing any period of time under this Order, where 
the last day would fall on a Saturday, Sunday, or 
federal holiday, the period shall run until the close 
of business on the next business day. 

c. "EPA" means the United States Environmental Protection 
Agency and any successor departments or agencies of the 
United States. 

d. "Hazardous substance" shall have the meaning provided 
in Section 101(14) of CERCLA, 42 U.S.C. § 9601 (14) . 

e. "National Contingency Plan" or "NCP" means the National 
Oil and Hazardous Substances Pollution Contingency Plan 
promulgated under Section 105 of CERCLA, 42 U.S.C. § 
9605, published at 55 Fed. Reg. 8666 (1990), and 
codified at 40 C.F.R. Part 300, including any 
amendments thereto. 

f. "NJDEP" means the New Jersey Department of 
Environmental Protection. 

g. "Operation and Maintenance" or "O&M" means those 
activities required under this Order for the purpose of 
maintaining the effectiveness of the measures taken in 
the Remedial Action (as defined below) following the 
implementation of those measures. 

h. "Order" means this Administrative Order and all 
attachments to this Order and listed in Section XXIV. 



"Order" means this Administrative Order and all 
attachments to this Order and listed" in Section XXIV. 
In the event of a conflict between this Order and any 
attachment, this Order shall control. 

"Party" or "Parties" means the United States of America 
and/or Respondent. 

"Record of Decision" or "ROD" means the Record of 
Decision document issued by EPA on September 30, 1997 
(and all attachments thereto) in which the remedy for 
the Site was selected by the Regional Administrator of 
EPA, Region II. The ROD is Attachment I to this Order, 
and is incorporated herein by reference. 

"Remedial Action" or "RA" means, for the purposes of 
this Order, those activities, except for O&M, relating 
to the component of the remedy selected in the ROD 
pertaining to provision of a public water supply to the 
Higgins' property and ten other residents on Laurel 
Avenue, Kingston, New Jersey, through extension of the 
Elizabethtown Water Company waterline to implement the 
final plans and specifications submitted by Respondent 
pursuant to the Remedial Design Work Plan approved by 
EPA. 

"Remedial Design" or "RD" means, for the purposes of 
this Order, those activities to develop the final 
"Remedial Design Report" or "RD Report", including, but 
not limited to, the final plans and specifications and 
other components and requirements for the Remedial 
Action pursuant to the EPA-approved plans referred to 
below. 

"Resident(s)" means those persons residing at the 
addresses on Laurel Avenue in Kingston, New Jersey, 
listed in Attachment III to this Order. 

"Respondent" means the FMC Corporation, a Delaware 
corporation having a principal place of business at 
1735 Market Street, Philadelphia, Pennsylvania 19103. 

"Site" means the Higgins Disposal Superfund Site, 
encompassing approximately 37 acres, and located at 121 
Laurel Avenue, Kingston, Somerset County, New Jersey, 
and depicted generally on the map attached as Figure 1 
in the ROD, and the geographical or areal extent of the 



contamination, and all suitable areas in very close 
proximity to the contamination that are necessary for 
the implementation of the response action to be 
performed pursuant to this Order. For purposes of the 
activities to be performed under this Order, the Site 
also includes the Waterline Extension Area as defined 
below. 

q. "State" means the State of New Jersey. 

r. "Waste Material" means (1) any "hazardous substance" 
under Section 101(14) of CERCLA, 42 U.S.C. § 9601(14); 
(2) any "pollutant or contaminant" under Section 
101(33) of CERCLA, 42 U.S.C. § 9601(33); (3) any "solid 
waste" under Section 1004(27) of RCRA, 42 U.S.C. § 
6903(27); and (4) any mixture containing any of the 
constituents noted in (1), (2) or (3), above. 

s. "Waterline Extension Area" means the geographical area 
necessary to construct the extension of the 
Elizabethtown Water Company waterline on Laurel Avenue 
in Kingston, New Jersey, including the necessary 
hookups, to the eleven residents whose addresses are 
listed in Attachment III to this Order. 

t. "Work" means all work and other activities required by 
and pursuant to this Order, including, but not limited 
to, Remedial Design, Remedial Action, the transfer of 
Operation and Maintenance responsibilities of the 
Remedial Action, and the preparation of the schedules, 
plans and reports required hereunder to be submitted in 
connection therewith. 

VIII. NOTICE OF INTENT TO COMPLY 

21. Respondent shall provide, not later than five (5) days 
after the effective date of this Order, written notice to 
EPA's Remedial Project Manager ("RPM") stating whether it 
will comply with the terms of this Order. If Respondent 
does not unequivocally commit to perform the Work as 
provided by this Order, it shall be deemed to have violated 
this Order and to have failed or refused to comply with this 
Order. Respondent's written notice shall describe, using 
facts that exist on or prior to the effective date of this 
Order, any "sufficient cause" defenses asserted by 
Respondent under Sections 106(b) and 107(c)(3) of CERCLA, 42 
U.S.C. §§ 9606(b) and 9607(c)(3). The absence of a response 



by EPA to the notice required by this paragraph shall not be 
deemed to be an acceptance of Respondent's assertions. 



ATTACHMENT III 



ADDRESSES OF RESIDENTS TO BE CONNECTED TO THE WATERLINE 

81 Laurel Avenue 

82 Laurel Avenue 

85 Laurel Avenue 

87 Laurel Avenue 

95 Laurel Avenue 

98 Laurel Avenue 

102 Laurel Avenue 

104 Laurel Avenue 

110 Laurel Avenue 

121 Laurel Avenue 

122 Laurel Avenue 

All addresses are located in Kingston, Somerset County, New Jersey. 


